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Abstract of JP2002238563 

PROBLEM TO BE SOLVED: To provide a method for detecting non-tuberculous Mycobacterium 
strains(NTM) in a sample. SOLUTION: This method comprises the steps of (i) providing a non- 
tuberculous Mycobacterium species-specific upstream p34 gene region (us-p34) nucleotide probe, (ii) 
reacting the us-p34 nucleotide probe with the above sample under conditions that allow for the 
selective formation of nucleotide duplexes between the us-p34 nucleotide probe and the corresponding 
no-tuberculous Mycobacterium nucleic acid target present in the sample, and (iii) detecting any 
nucleotide duplexes containing the p34 nucleotide probe. 
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%X'h&. 

[0043] #'J g®<0SW««^)7o-!/« 
«A^yy^*'-y 3 yj (4. fflv^m^frT-CS 

gt7o-7#*ii«o-»<> u< ti^mskza^^ 
*»fiW-6cik, ZLxttit><7)%ftTX'%mm-7' 

[0044] imommmwryA °?-a> ^ 
w&\A7vyA*-is3>i <4. m^&nm&TX' 
mmwz %mr? a -?-tf*m<o-& i>i<ti± 
m&kzM^^mm-izk. tixtti^&fr 
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[0045] itMgT5M ^-(4. *2E&JWI*fltfm 

fc*><c . m^x-nm-^mmm^^z^ ~, ^ lt 
««s»5(pcr), >jtf—emmnL 

CR), 88ii!flte*^<**(NASBAK 

^<ti^(TAS), mwmmm(sDA)i>i<teQ/3 

[0046] XVTJA #0J§iffl 

#*5rlUT5 *5fe«W>&3 **JS^tf)l#«DNA* 

i>lX(4*il&tf>RNAJB(.r£'Ct4T#UTH 

»s*L4) , cttffl'c# set irm%iz\$mx'$>& . 
ztvtt mm imwx? ? uT—ezm* ^x ? o- 

[0 0 48] T5'fV-iL<ii7-o-7'i: LTffiJfrf 

Zzfistl-mMtofrbtfLiX^XhXK. ittift 
XMittlX^Xi, X\\ *^c0tc<7)D N AMWiZ 

iz*y i??i/*i-vtfmzti&8tfri l z*tLxm&% 
^h^m^hhX'hho . 

M-is 3 y<7)*^^at±5iMi®^ u ^ ? u**- h Tit 
tiu i>?>b*mmzm txhb o . zMmmvm 

izmx-hto. 

[00 49] rafflfi^j twwwt* *iia < ;vf7 f 

ij ^4 4f_^ g t . fro/M YA -fef- 



\^t£hm%*\>mzbtfx*%h. wmmmi. 
m?hcr>t>WM%x°h*>o. tmtwmt* 

frWMl. HMM14». NH 2 S. SHS.^ 

>ux>im<7)iii%n%iwmbmv7v>'?. t 

[0050] r«i$nfc j i: » 3S4ttiilNtt£ll®ffi 

<ommiz£^x'€^xi>k<. *fciis««BBaKov^ 

T{2j;i>i,co(3 2 Ps 3 5 s^wcfcr-fvb-ria 
*Mc J !> c7) ( h'?H-y , x^-- y^ri: ) ft <}: 
^. 

[0051 ] r^!^«smtt<(ilS^j b^om*) 
14. Mitf, MaBH»5l4Hs ®tL<(4Hi@||ft<'V^ 

L<«RNAJ:OJ«4'f-Oflfi<0«iia#H*v^. 

[ 0 0 5 2 ] mt UvRttfcfcorn-T'fcf'iM >^ 

[ 0 0 5 3 ] £ £ £te>£t& J: 0 7V ?>{ *£-is 
(4. *<^Wfc^teffi«W*43&>5*>fctt*)ii»r. 

zx-mtzmmtzmffith. 

[0054] tra-7 : mmm^ 7V -/ b'^S 

(4. EV>ATfcS/t;/!SE5!£»t. G : CSaWTVN>f 

rif-f yth Z b izj: *)mtfiX'$ 4. 7X3-70mMl 
btemmt. t GC%£J: OTm^fbRflWrr 

•y-b'f SrffdB#(7)fijgj;0t^2-l 0°CS<^SJ:5 

wws^*t**. G-cmmu. wmm&&&> 
[0055] a*v&%.&±xm ^^-^ 3 >iag 
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m&^wm-hytJV&T^v, mm* divisor 

<^RSc€ftliTm*aFU<fiT§*3 4. HRWfc, £ 
$$5 1 0~ 5 0igS<D-£jfo!- y rf* ? Vtt Y7V-7 

mm*^ f y *w -tf — 3 >te$t wxtzz&wA, 
<mmm.x ^^a^s-c^rnxm^ t . mm& 

[0056] ^mm&^ftTx-w^ 7V7JX 

x'temmznfflfj%mkw\j 7v >y hwwl 
+ft%mmmm&<7)%\ l vu 7v ■/ FJi^&L&vve 

>y HSr^-TI. 2ffi^i^co^^*$il«.fflfflttcO 
J££v>£ft£-t!,. ic^ttOSJgti, HW&t>'#glfltf£ 
irt'£j£L£;W ^y >y h'H<7)S^tttCfc(t^||?:S^ 

[ 0 0 5 7 ] ;vf 7 y -y b'm£lt#tl>$!&lll&i*iast§ 

^££t££fc#»^*tT^I>gftDNALL<{iRN 

n&zm-hTv-7imvz>K%xh&. ±.£mwL 
2mm?) 1 *mtf£-& Lx*m%&x'&isit:mzB& 

-fhiiCDX'kh. h L2*<7)0c7)^7t)<A^ 7 y 7 Kfc 
tf^fcitwi^wry -y H«§ix#$. 

0 ilft I. .1 t #T # I. . I) mmfrtc 0 ^gfrft 

y . A-f r y ^ 3 ^oatg^sfc^MifciBfln 

aytji-?-Tu7'yAZmmi-&ZtWX'Zl. L 

[0058] uptt&vw r y ^ -tf-v 3 yfc itfffi 
t&s. -ec?)ffi<7)^mi. 0yi.tr, 3xssc(?xy 

A7; V)£5 0X:X'mm^2>ZtX'fo6. 7U-7C0 

(ssPEfyyiH-by^EDTA&fekM. t 

M A C mity- h y J* > * - •> A) & t') & J: 



[0059] ti\47»y<H£-if9VlMMi b\^o 

wm^t<mcmttmm&i¥T&\>( 7v 
[0060] rv&mj bmm&. mmm/m* 

1 0 0 6 1 ] £ £ tx-mmmm-ox 

it. vxfvmim&xtmzmfcftzbizi^xj:') 

[006 2] (liWSI^) 
HI :M. bovis (MB). M. tuberculosis (MT). M. av 
ium subsp. paratuberculosis (MPT)tJ J;t^M. avium ss 

(MA) CO u s - P 3 4 mBFFeyZmz tV**^ YfSfflT 

y*y*vy. wsm<r>^ v7-kMx. )x^t. mm 

( I )Jiffi?iirao|5lH4$r*-r. p 3 4 OR FcoBB&n 
K^(ATG)lira*S§*(£*->TV^. 7°7-<^-WiB 
?"JSr^O##t-^f. ^EPJi. M. tuberculosisfcitf 
M. bovisiJ J;?/M. avium subsp. paratuberculosis&J: 
t/M. avium ssM<7)^3^M^7fcf . 
H2 : us-p3 4^cOT7^7-U1, U2. U 
3, U4*5<klXU9l3j:§«1i. 

03 :£r3ius-p3 4e?!](5 '*^3 '(6]#). 
J#Sfcit)CffifflL^77>f-7-(U2-Ul ; U 3 — 
Ul ; U4-U1 ; U2-U9 ; U3-U9 tL<tiU 

4 - U 90HYtfift») tj J; tXT y 7* »J 3 y<7)^ X?:^ 
-T. ^^^^^^-(Ul. U2, U3)liBWrt 
^LTS>-?>. Ht8(0litf. M. ulcerans)(*ltCl.ai 

04 : WihH 3A?Ty7§c7)u s-p 3 4Mi&7) 

ui-u4ny-fey-9-xtiiii„ 

H5 : Wl^iWMMWMWry^-f-tf-S/sy. 
06 : S^fi^pM 3^f'J rrn-^RfirfS, 
-7 A aWf 'J T<7)gWT y n yco-M o 

a) s*?)-74 ?j<?TV7miz®mm%immmmD 

NA-fe^yh££-f:Muy^±t;:;f£L£(M. tuberc 
ulosis (TB). M. avium (AV). M. szulgai (SZ). M. 
kansasii (KA). M. xenopi (XE) % M. simiae (SI)t> 
it/M. malmoense(ML)). 

b) M. tuberculosis (TB*). M. avium (AV). M. szulg 
ai (SZ'h M. kansasii (KA*). M. xenopi (XE*)i>J;tf 
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M. simiae (SI*)***)^* isy-y8MT>7V 3 

7 r V V*/*)V>\A 7V ?A ->i-if a Vtm^tlh . 
H7 : M. gor<lon<ieZ®mmztfi}ii~t&JU *1-v7<?> 
M. 

08 : VK-?*><7)^3A?T'JTC0u s-p34E5fl 
037*74 

[0063] 

[gfiftft] (^-Y^A'^rUrDNAcoHS) 

ta^t WW® *m*t& ztiz±y)DNAmt>ti 

3A7f'J7) : 3A?f-U7(l Omg(fflfil)£ 
$8??§i8t(0. 1M NaOH, 1M NaCl.iJj; 
tX5%Krv-;HSi87hU'>A(SDSJ)2 0 0/z It 
SSU 2 OftMKK 1 0 O-C) Lit. <Jcv^T. S5S?S 
£&&U 3fgfi<7)0. 1M Tris-HCl(pH 
7. 4)«WS"T+WU »MHH<5, OOOXg, 5 

L. DNA2rX^y-;PTit^$-tir. »MMiLTIfc 

[00 64] (PCRJ|MB)iB«fctt s DNAlffiHOTV 
lOmM Tris-HCl(p 
H8. 8), 1. 5mM MgCl 2< 50mM KC 
1. 0. 1% Triton X-100. 0.2 5m 
M(#«)f»3j-4fS/5^P^H = UyR, #7*7-'-?- 
(HlfcJ:^) 1 Op mo 1 fcil/DyNAzyme 
DNA/KU.X7— fe'(Finnzymes Inc., Espoo, 7^7 
yh')0. 6 2 5UJ:9j£!>PCR*I£?g9 0;u 1 4>fc 

3 0^-f^;K^)ii<iS-JaT^J:3t||ifiL^:fiP*>, 9 
6'CT'3 0#^1i. 5 8Tr?4 5#7--Uy^ fcj: 
tf7 2*CT'3 0#DNA{«|fcU 3EttfcJ:tfl*fiBH 

ti72*CT'l 5#raffo£„ i|iifttDNA2 4 0 0-9-- 
tlM y 7— (Perkin-Elmer Applied Biosystems, Fost 
er City, Calif. )*TtTo^. PCR£j£!W22%(w 

t/v o 1 )r^D-X7-';K^ftT^x « 
^cim lmisD mftx^- y 7 a 0 . 5us iitirt 

1)0. 1M Tris HCl(pH8. 6), 80mM 
*>78L ImM EDTAWtprfi^fc. DNAffii 

UVh7y^^;PS^-^-±3 0 0nm-C'^m 
fcZtiZ. PCRg^TOPO XL PCR?a- 
— >7*»r MInvitrogen, Carlsbad, Calif. 

fc. yo-yti. 3!£Taq Dye Deoxy T 
erminator Cy c 1 e itfljft£=* >y r-tJitf 
ABI 3 7 7DN Ay- 7" (Perkin-Elmer Applie 



d Biosystems) -Cffi^J^L^. 
[ 0 0 6 5 ] (D N AlMtf) * y U*f - YWmffi 
it. I 7'(X3yyy7c^J:9A#LfcGenet i cs 
Computer Groupy7h^X7S:fflV\ B 
elgian EMBnet N o d e}fcf££flJJBLT 
KJflttPi 1 eu P 7n^7A{;J;i)75^ 
y>yr-£ffV\ Bestf it7D/7ACJ:0m 

[0066] «m xy ^4 -fe'-y 3 y*«f)flPW**» 

<M#ftu s-P3 4x*n-yfl'DNA£7*7 4'?-U 1 
*JiVU4tHNI"t4ii:fcJ:0. v-f3;WJrS 
#IIWffiiEXo-7£ffr£L*. iWBLfcDNARJifc 
tfy/D -V Vmz®.-oXW$rM oyKHy b o n 
d-N+ ; Amersham, Little Chalfont, |5ffl)±{^t 
fc. 71/A^7iJ^-fe-yg yJr2 Wofcfi ft 
*tL<{iSgmv^3A^r'J7^7-VADNA$-D I 
G-l l-dUTPflqrFfc7*9-f"7-Ul*}J:^U4 
(*l)?PCR*«l/C»fc. us- P 34y^yy 
xyfyiilftXn-7fcJS£;WXy^X$-££. & 

•fe'-xsyti, 2xSSC(lXSSC(iO. 15M 
NaC lfcil/O. 0 1 5M?xylH-MJ ^AL 1 
X7*O'y#y^t0K. 0. 1%SDS, 0. l%N-7 
-)D^W3yy, 5mg/ral(?)tr«fDNAfc 
<fctf5%7*;l/A7*$ 0'C-r'4B#Sffo^. & 

WC\ 74;k?-£2xSSC(l XSSCJiO. 15 
MNaC175X0. 0 1 5M?xyitf-r- U^A)- 
0. \%SDSX'31°CX'5ftU?r>2W3tWL. 0. 
2XSSC-0. 1%SDST*5 0°CX°5 J frUf^>2® 
ffi$ Lfc. A^'J ^4 X Lfc : Jzf* y^- yfli$D N 
ARfrST/^ 'J*X7r tflOBSD I G Fab 
BrfrfciOttfflLfc. N i t r o BlueTetra 
zolium Ch 1 o r u r ei>J;tX5. 3-Xn^t 
-4-^yKU;^X7x-KBC I PMBoerhinger 
Mannhaim)£ffiV\ ^-^-cOttfflKWfcttoTikfe 
l&iiSrflS&Lfc. 

[0067] ( r-^aAyr'JTV^jH-./Xj _hf 
^ftffiW^yXOr-^y. ?-f3A7f 'J7 
-74 yoTP-{iATT(Namur, ^Wf-)fcJ: 0BB» 

f Tglf flWfiig* ? lx?H- FE*l£o*tfc tfyznx 
7-f H-C*4(*3). RttfcitfBtt' vf7U 

^-f Hf-y 3 yttj^ffi&xo-xt clot u-fc-st* 

^TfeOs dor^-^)lf!SXo-X«#4ffli^ffi«J: 
[0068] h'^xyHbryryaycT)^. 

A'?f'J7u s-p3 4&?«ltf>lfilUi. 2. 5mM M 
gCl 2l 75mM Tris-HCU pH9. 0, 
50mM KC1, 20mM (NH 4 ) 2 S0 4 . 7*7 
>f-7-U4jo«J:i;U5#0. 5xiM. 200wM dA 
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TP. 200/iM dCTP. 200/iM dGTP, 
150/iM dTTP. 5 CuMf^f-y— 1 6 — dU 
TP. ^^v-^-DNA-^ 113x7— fc*(Boehringer 
Mannheim, r-M7)0. 5U. Taq DNA^U^^ 
— (Biotools, Madrid. y) 1 . 2 5 U&XTf 

DNAfyri/-MO/x 1 mtSi*l?tt5 0/i 

l+ttfrfafc*. umt. *4»9 4x;"C54MSi>f y^fi 

^-b U ^l->t*DNA96001f-^-t-f^7-(Per 
kin Elmer, Foster City, CA, *II)#OT<9jag:&J: 
IW ?/W$ISI£JBvVC4 0 01M 7>UKfc*'tfo : m 
*>. 9 4"CC3 0^. 4 9"CT'4 5S!.\ 7 2*Ct'3 0 

7 2x:io*iBko«R<o««aB*ffa. pcrs 
Srtia»8j»r * t>i> l < « - 2 o °cT«#r & . 
[0 0 6 93 A-r^yr-f-tf-S'Hyfcitfjfcfiiiai. 
p c R®fu^aj^mimT^3i o x-x-nmwiw 

mm, Namur. ^MF-)fc«r>Tff*rfl6 : W^P 
C RMfc 5 1 H £Xf* -y h&mztix V * UttttfS 
5jul£*#3:0. 0 5NNaOHT?gfi54H8Ktt;3 

5/z i tii-^t^^7'';^-fe*-x3yf-¥y^'-(Bio 

zym, Landgraaf. ^7y^)^H^^ri^-±(^« 

s. ^5x<oimS:»:^-C7'o>ydfy^ararci oo 
o«««Lfc^Mxrhrhvya^«s8 0 0iti 1 

f£. X7^( K£MffiI£$8 00/ilkl OflWo 
3EI>f y*a*.-r-U <fcwc#ftu Se»LTJtfiv 
^^n71/-';-^-(ATT, Namur. ^</Mf-)£ffl^ 

[0 0 70] (-?jart?T0VJ»m±%P3 4®m<7) 
^n--y^fcJ;tfg2^J^)M. tuberculosis (Gen 
Bankg£§#-f3SZ7 97 0 0^-)*>J:Z/M. avium su 
bsp. paratuberculosis (Ge nBankfg#?lX 
6 8 1 0 2#) 6*Offl|3Ip 3 4iterP*> it^?)fa©i 
SJII(±Sp3 4iqj^u s- P 3 4)^it®{i. M.tuberc 

uiosisc7) P 34? yWRaMMrz v><?>±.fiiffl&lzx 
*#&S,:fc£*U!(iait$J:tf2). Cii&Ofiiafc 
ffifgL&3I-f M. bovis BCGfclZM avium D 

4tf)us- P 3 4ltfiJ£ili|ILffi?iI£ft£L£. .ICDf! 

JEE5>J7 7 4 y* y h ti|g&a(M. tuberculosis 
fcil/M. bovis Bacile de Calmette et Guerin (BOG)) 
fc<J:tf#£1£B(M. avium spfcltfM. avium subsp. pa 
ratuberculosis)-?^ 3A'?f U T^^tC^WSrS 
H#Stt*W4>*»fc:Lfc. HD*>. us-34Brfr*W 
aT1i7 9fi*»<*->TV*fc. us- P 34li 



&y)v-rfox-\mmzm-ztix\vz ■. hp*?, m. tub 

erculosistM. bovisnfOHJi. u s-p 34(7)4 1# 
g T*>£> C ^(7) 1 fflO&StfffCttft: LTfc 

0. -?-l/CM. avium sstM. avium subsp. paratubercu 
losist'li. u s -p 3 4^2 6 4#gKfcWCC#>A> 
C\<D 1 fl<7)fi»& W3c# LT V Vfc (0 1 ) . 
[ 0 0 7 1 ] M. tuberculosis/M. bovisiJilfll aviu 
m/M. avium subsp. paratuberculosis|a|Oli$lJffi|nli4 

izm~j$ % m&u s-p 34<r>fflmMizv»,i'i-z 

VKoi^'J^^l/^fKUK U2. U3. U4 
fc£lAJ9(mfcltf2)£T-7MyLT. ?^a'? 
T'J^AJg^ffe^M^ffiM. szulgai. M. africanum.M. 

gordonae. M. gastri. M. kansasii. M. marinum. 

M. ulcerans. M. intracellulare. M. scrofulaceu 
m. M. xenopi. M. malmoensefc it^M. simiae(i£3) 

[0 0 7 2] (-7 A nA^x'J^AacDay-try-^-XP 
C RWmnfflffi) H 3 A? T V *J ACO u s - p 3 4 tfO 

wmzmri\ \x 3 y-fe y*rx p c rt ? -t 4 L 

7°7>f-7-UljDj;l/U4SrfflV^T. M. szulgai 
( 1 6 3 b p ) „ M. non chromogenicum ( 1 6 9 b p ) , 
M. tuberculosis. M. bovis. M. africanum (17 8 
bp). M. gordonae (18 2bp). M. gastri (2 2 
3 bp). M. kansasii (2 2 5bp). M. marinumfc 
Xl/M. ulcerans (2 3 6bp). M. intracellulare. 
M. avium. M. paratuberculosis (2 56 bp). M. s 
crofulaceum (259bp). M. xenopi (256b 
p). M. leprae (2 6 9bp). M. malmoense (2 9 
0b P )lDj;l^l. simiae (2 98bp)(;oV^T. 16 
3bpfr&2 9 8bp<*)£3fcM5»J&*-4Brtf-*ia6 
$^(04 ;^4). ^TOV-f a^^UTc^mnt 
M. tuberculosistfOu s - p 3 4WMb <T)— tt^>(D& 

[007 3] mmftWfelz^Xcrtav^v+r^my 
c-Ul-mycU4 PCR<7)A'iJf-y 3 y)3|s:3 

m&imm4)iz^zmuci. znnmimao 

ix^h. $>&n<?>i>cr>i l z^xM.t>tiz>&^fm.ii. 
z nmvmmmz <t o i d n Asm^B^-t s 

t^T'feS. M. marinum-M. ulceransc7)ii$S(i 

r irDb3-^j DNAMp a n(4/l 0)1 >) r-^T-Q 
DNAg n a o (2O/2 0)HJ:0©SS^ 

tisu.<mmz&i^izi-xv?-rhmtfhz. zti 

ti^. (fi^^A^f'JTK^If. M. phlei. 
M. flavescens. M. nonchromogenicun. M. chelonae 
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C0074] (*bshp c Rmmmwm vi&xv 
\i4<mWiWffl8&kists) i> L<imhm&< U9 

tJ £ U 2 OH (ttgttttl8ll&& fc #t? fc ,8**14 ) 

-wmztmri r ?4 v- ( 2mmmry 1, 

Kit immM774 •?-bmhZ.V2\,Z7*Ltz 1 

too75j (a^wyy^-bf-^g^^) IBIS* 

MCOT V 7° y 3 y tJ J; IX 2 mW£h %&*<F>T V T 'J 
a y^-e^i-f fiffiPti itflMBBM 7 U ?A -fef- v 9 

SSSLfc. SlBtfTCfcL 2fflc7)rjy-try-9-X7°7^ 
•7-U 1 £J;tAJ 4 Srffl^TM*1*^u s - p 3 4<7)? 

•fe^ Lit,, M. tuberculosis, M. avium, M. szulga 
i, M. xenopi, M. simiae£3 J;t/M. malmoenseSrjEil 

[00 76] (^^OA^f'JrA^f-yTj *>ffl 
3S)#Mttus- P 3 4E5«iifc. V-f3A'^ryr 

U1: y-GAGTAGGTCATGGCTCCTCC-S' (TV^ls*) 
U4: S-CATGCAGCGAATTAGAACGT-S' ( ) 

352. *9*7<.>ri'j-f-Y 

U2: S-AACTTGACGAACTCGCCG-y ( ■fcV* ) 

U3: 5'-AGGTATTCGCGCAGCATG-3- (-fcv* ) 

U5: ff-GTASGTCATRRSTYCTCC-T (ryft^) 

U9: 5*-GGTGAACATTGGGCCGAA-3" (T^-tV*) 



TT (Namur. ^df*-)tCj *)ffl%ZtlX^&. Ztl 

bnm-fzmchu ?^?TV7n&%cr>u s- 
p 3 4 t'*i--MtT yrvayt'^yvyjxzit 

fc. M. gordonae£M. tuberculosis, M. gastri, M. 
kansasii, M. intracellular, M. leprae, M. aviu 
m, M. marinum, M. simiae, M. xenopi, M. malmoe 
nse, M.szulgai&it/M. scrofulaceuirfNfMWJiSTO 

too77] m$M 

1. Portaels f. 3Si?rV 7&m&CD&¥. Clin 
ics in Dermatology 1995; 13: 207-222. 

2. Raviglione MC, Snider DE, Kochi A. ffl&.cr>yu 

-a/h^ : 4&RWjmm<rmm& xx/mtm. ja 

MA 1995; 273: 220-26. 

3. Cobelens FG, van Deutekom H, Draayer-Jansen IW 

h. rnmmm$^<nm&izm&&m®m>im 

ft. Lancet 2000: 356: 461-465. 

4. Pablos-Mendez A, raviglione MC, Laszlo A£> ; 

taseaasffittfcBws 1994 1 9 9 7*£-e 

tf^O— K;Hf— M ?yx. New Engl J Med 1998; 3 
38: 1641-49. 

5. Tsang AYfcit/Farber ER. Mycobacterium ulceran 
sOM^ftgt. Am. J. Clin. Pathol. 1973; 59 : 688-69 
2. 

6. Portaels F, Fonteyne PA, De Beenhouwer H, de R 
ijk P, Guedenon A, Hayman J, Meyers WM. Mycobacter 
ium ulcerans<7)l 6 S r RN A<D3 " *fflc7)^Pttl± 
^tm^W^A^tmLLX^l ■ J. Clin Microbi 
ology 1996; 34:962-965. 

mi] 



[313] 
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1-5 r * sAm^n^-t^fli 



Avium ; 


CGGTCGTCTCCGAAGCCCGCG 


Gastrii l : 


GATCGGCAGCGGTGCCGGGG 


Gastrii 2 : 


GTATCGCGGGCGGCAAGGT 


Gastrii 3 : 


TCTGCCGATCGGCAGCGGTGCCGG 


udotril 4 ; 


CaCCGGGGCC^TATTCGCGGGCGG 


Go r dona e t 


GACGGGCACTAGTTGTCAGAGG 






Intracellular 2 : 


GCCTCGCCGCCCAAGACAGTG 


Leprae : 


GATTTCGGCGTCCATCGGTGGT 


Kansasii 1 : 


GATCGTCGGCAGTGGTGACGG 


Kansasii 2 ; 


TCGTCGGCAGTGGTGAC 


Kansasii 3 : 


ATCCGCCGATCGTCGGCAGTGGTGACG 


Malmoense : 


GACCCACAACACTGGTCGGCG 


Marinum : 


CGGAGGTGATGGCGCTGGTCG 


Scrofulaceum : 


CGGCGGCACGGATCGGCGTC 


Simiae : 


ATCGCTCCTGGTCGCGCCTA 


Szulgai : 


CCCGGCGCGACCAGCAGAACG 


Tuberculosis: 


GCCGTCCAGTCGTTAATGTCGC 


Xenopi : 


CGGTAGAAGCTGCGATGACACG 



[*4] 



Tubercutous jj 

M. tuberculosis 177 15/15 

M. bovte 177 9/10 

M. africamim 177 5/5 

M. avium 255 18/17 

M paratuberculoste 256 21/21 

M. mtreceButere 256 9/9 

M. scrofulaceum 259 4/5 
MOTT tmre git a /<*:rgT> 

U szulgai 163 9/9 

M. tensasfi 225 10/11 

M. gast/i 223 2/2 

M. xenopi 265 12/12 

M. ufcwans 211 20/20 

M. leprae 1/1 
M. non chromogentctim /2 

M simiae 298 6/1 1 

M. mafmoense 290 4/7 

M. gofdorta© 182 4/10 

M marinum 236 /74 



[01 ] M. bovis (MB). M. tuberculosis (MTL 
M. avium subsp. paratuberculosis (MPT) & XX/H. avi 
umss (MA)cOu s-p34jtfe^(7)^M7^UJj-f-HE 

?i]77-<y*yK ffiHiao4f>?r£j£(. )T-*-f. 

I M±E»7>PM4£*-f . P 3 4 ORFcDfSl 
tt:3Ky(ATG)ttElttjg¥£&<>Tli*. 7"9-fV- 
c7)Se^5r^#^T'*-t. &EPJ4. M. tuberculosis** 
cfcl^M.bovisfcil/M. avium subsp. paratuberculosis 
fcitm avium ssS^^^M^^-T. 
[02] us-p34»7M?-U1,U2, 

U3. U4fc<kl/U9t:J:SiiWS. 



(113] Sffflus-p3 4ffi#|(5 "*^3 "|6J#). 
Efl£»4fcfcfcffifflUlT5>fV--<U2-Ul ; U 
3-U1 ;U4-U1 ;U2-U9;U3-U9tL< 

(i u 4 - u 9 (0 1 >-ftirt>) J r y t* 'j n y ^ 4 x 

SrScf. itmWrtSr^V^Ul. U2. U3)JiK 
9lrtfc*tT**. HtS(09i.{f. M. ulcerans)filC 

LT$>-?>. 

[04] mtc&-?4 3rt7f-y7n(Dus-p34m 
j#ou i - u 4 3 y-t y-^itd. 

[05] tfiiw*$Ji^jtw>vr7'jr>f*-^3 
y. 
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NA-t7j(yhZti t 1-'1vym±.t l Zl&Lt:(n. tuberc 
ulosis (TBL M. avium (AVL M. szulgai (SZh M. 
kansasii (KAL M. xenopi (XEh M. simiae (SI)ii 
ilAU malmoense(ML)). 



b)M. tuberculosis (TB*h M. avium (AV*h M. szulg 
ai (SZ*) S M. kansasii (KA'L M. xenopi (XE» )£,£_* 
M. simiae {5\*)&^Vd*i/?—yWfoTy'rV'3 
y*-Mvyl$L£CJs>l7Vy4XZ-£t:. ftSttr* 
7 r l/> 5/-wl«/ vf 7 V ?4 -fe'— ^ 3 ytm^tih . 
[07] M. gonionae*1*HW(C«tai-rS-'^*f-y 

[H8] VKOj&HOV-f -JA^xUT^u s- P 34 
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Figure 1. 

H. bovis (MB) » M. tuberculosis (MT) , M. avium subsp. paratuberculosis 
(MPT) *5iVM. avium ss <MA)tf>us-p34 SUS? 9 f^f" FSB^J 

7?<<y/yh. ®&m<n*vv7*& (. )-?*H\ fflfc ( I )ttffi9JW© 

p34 ORFtDfi^a KXATG )ttSl*g*lc:^o-cv^. 
774^— ©Sg5USr^o§^T*^-r„ fcPPtt:, M. tuberculosis *5 it/ 
M. bovisiottVM. avium subsp. paratuberculosis $5 J; _*M. avium ss^f) 
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t Ai? i JJ 1 1 U A 1 ! J L M 1 1 J 111 J 1 1 H 1 1 1 1 m h i n 1 1 n n r H m 1 1 1 n 1 1 1 tt n m 1 1 
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M ll__k_--_----_-U-----WMIllllllll|IMI|lll||| 




nmm i in mini minium it immmmiHimiiiH unit 



III 



4JLiJLMi» m mm 1 1 1 nil mm mm ijymim i mimm n 1 1 1 n n m i 
JOiULJii !JJL iMi lJLlU," iimmiimm mm 1 u mi n 
JJJLUiUiliJLlili^ milium iminii mi mi i 



GSKXJ-CUQB1CSClCCCX3t£C3U7r 

mmimnm^ 

mn mum m mi""**** : 
jjlUimimmjijiiiHiNiniiiniiiiiiiMiiiiiiiiiiiiniini 

^M»: > IXO 0CTCSCia crtr»KTtJ - BWi 'liil'i iJi- wx^>r T ^ AVt ^y T -v^ ^ h y. ft P34QRF 



MllhllNIIIIIIIIII ii ii 



fcCt-CTCCCOO 44» 
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[03-2] 



H. iatr«otJIitUx# 



fiS: 216 



At 



— 1 


TO * 















GTTCTACCTG TGCTGAGCAA GCTCCGGTGA TACCGACCG7 CTCGCCGGAG 
51 GGCCGCCGGG GGCCTCGCCG CCCAAGACAG TGGCGGCGCC ACCGGTTCCC 
101 GCACGTGCGC TAGCCTGGGT CATCCACCCC GTCGCAATGC GCTGACGCGC 
151 CTGCAAGCAC AGCG7CGCAT CCCCACCGCC GCGCCCGCrC GGCACTTAAA 
201 GGCACfGGTA GCAACA 



maaw 




785 








1 








TUUA wKiXT 




51 


CCAGCCGAAT 


CCGACGCCGA 


CGCTGACCCG 


CCCCCCGGAT 


AGGTGGTCCA 


101 


GCGTGGCAAr 


GCTTTCGGCC 


AGCGTGATCG 


GGTCATGCTC 


GACCGGCAAC 


151 


GCAACCGCTG 


TTGACAGTCG 


GACCCGGAAJB 


GTGACCGCTG 


AAGCCGCGCC 


201 


CAAACTCACC 


CACGGGTCCA 


GCGTGCGCAT 


ATAGCGGTCG 


TCCGGCAGCG 


251 


ACGCGTCACC 


CGTCGTGGGA 


TCGCGGCCTC 


CCGTrTGACC 


GGGATGTGCG 


301 


TGTGTTCGGG 


CACGTAGAAA 


CTGCGAAAGC 


CATGGTCGTC 


GGCCAGTTTC 


351 


GCGGCTGCCG 


CGGGAGAAAT 


GCCACGGTCG 


CTGGTGAAAA 


GCACAACCCC 


401 


G7AATCCATG 


AACAGAATTA 


GAACGTCTTC 


TACCTCAGCC 


GGGCAAGCGG 


451 


CTCATCCGCC 


GATCGTCGGC 


AGTGGTGACG 


GGGCCGGTAT 


CACGGGGGCA 


501 


AGGTCGCCAC 


GGOGCGAGTA 


CCAGGCCGTG 


CGCTAGCGTG 


GGTCATCGAA 


551 


TCGTGTCGCA 


GGGAGCAATC 


GTCGCATTGC 


AGCAGGCGTA 


GCGACGGCAC 


601 


TGGAGGTAAC 


AGGAGGAGCC 


ATGACCTACT 


CACCAGGTAG 


TCCCGGATAT 


651 


CCGCCCGCGC 


AATCGGCCGG 


CTCCTACGGA 


GCCGCCACAC 


CGTCTTTCGC 


701 


CAAGGCCGAC 


GACGGTGTCA 


GCAAGCnCC 


GATGTACCTG 


AGCATGGCGG 


751 


TTGCCGCGCT 


CGGGCTGCTG 


GCGTATCTGG 


CCAGC 









741 








1 


TCGTAGGCCG 


CTTCCTCCTG 


CGTCCACAGC 


CCCCGCATTG 


CCTCGATGTA 


51 


TTCACGCAGC 


ATGGTGCGAC 


GGCGCCCGGC 


CGGCACGCCC 


TGGTCGCCGA 


101 


GCTCGTCGGT 


GTTCCAGCCA 


AACCCAAOGC 


CGAGGCfGAC 


CCGGCCGCCG 


151 


GACAGGTGGT 


CCAAGGTGGC 


AATACT7TTC 


GCCAGCGTGA 


TCGGGTCGTG 


201 


CTOGACGGGC 


AGOGCCACCG 


CGGTAGACAG 


CCGCACCOGC 


GACGTCACGG 


251 


CGCACGCCGC 


GCOCAGGCTC 


ACCCACGGGT 


CTAGCGTGCG 


CATATAGCGG 


301 


TCGTCCGGCA 


AGCGACGCGC 


CACCCG7CGT 


CGGATGGGCC 


GCCTCGCGCT 


351 


TGACCGGGAT 


ATGGGTGTGT 


TCCGGCACGT 


AGAACGTCTG 


GAAGCCGTGG 


401 


TCGTCGGCAA 


GTTTGGCGGC 


TGCCGCCGGG 


GAGATGCCGC 


GGTOGCTGGT 


451 


GAAAAGTACA 


AGCCCGTAAT 


CCATGGACAG 


AATTAGAACG 


TGTTCTACOG 


501 


GCGGTGGGCA 


AGCOGCTGOG 


CCGCCGAGGA 


TCTCGACTCG 


GACCCACAAC 


551 


ACTGGTCGGC 


GCCGGGCGCG 


CCGACAGGTC 


GGTCGGCCCG 


CCACGGGCGG 


601 


CCGAACG7GC 


GC7AGCGTGG 


GTCATCCATC 


GCGTCGCAAC 


GCAAGATCTC 
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Figure 3. £r& us-p34S2#J 

M. gaatri : 642 



1 


GtGCGCCGGC gccccggcgg 


CACGCCATGG TCGGCGAGTT 


CGTGCGCCCG 


51 


GCGGCACGCC ATGGTCGGCG 


AGTTCGTCGG TGTTCCAGCC 


GAATCCGACG 


101 


CCGACGCTGA CCCGGCCCCC 


GGATAGTGGT CCAGCGTGGC 


AAtGCTTTTG 


151 


GCCAGCGTGA TCGGGTCATG 


CTCCACCGCA GCGCAACCGC 


GGTTGACAGC 


201 


CTGACTCGCG AGGTGACCGC 


TGAAGCCGCA CCCAAGCTCA 


CCCACGGGTC 


251 


CAGGGTGCGC ATATAGCGGT 


CGTCCGGCAG CGACGCGTCA 


CCCGTCGTGG 


301 


GATGGGCGGC TTCCCGTTTG 


ACCGGGATAT GCGTGTGTTC 


GGGCACGTAG 


351 


AGAGTGCGAA AGCCATGGTC 


GTCGGCCAGT TTCGCGGCTG CCGCCGGGGA 


401 


GATCCCACGG rCGCTGGTGA 


AAAGGACAAG CCCGTAATCC 


ATCAACAGAA 


451 


TTAGAACGTG TTCTACCTCC 


GCCGGGCAAG CGGCTCATCT 


GCCGATCGGC 


501 


AGCGGTGCCG GGGCCGGTAT 


CGCGG GCGGC AAGGTCGCCA CGGCGTGAGT 


551 


ACCCGGCCGT GCGCTAGCGr GGGTCATCGA ArTGTGTCGC 


AGGGAGCAAT 



601 CGTCGCATTG CAGCAGGCGT AGCGACGGCA CCGGAGGTAA CA 



M. oardon&e .: 745 



1 


GTGCGACGAC 


GGCCGGCCAG 


51 


CCAGCCGAAC 


CCGACGCCGA 


101 


GCGTGGCGAT 


GCTTTTCGCC 


151 


GCGACTGCCG 


TCGACAGCCG 


201 


CAGGCTCACC 


CAGGGATCCA 


251 


TCTCGTCTCC 


GGTGGTGGGA 


301 


GTGTGTTCGG 


GTACGTAGAA 


351 


CGCTGCTGCC 


GCAGGGGAAA 


401 


TGTAGTCCAT 


GCCCCAATTT 


451 


CCCCCTGCGG 


CGACGGGCAC 


501 


TCGAATGCGT 


CQCAGGCCGT 


551 


ACGGCACCGG 


AAGCAACAGG 


601 


CGGATATCCA 


TCCGCCCAGC 


651 


CCGCCGCCGG 


CCAGTCCGAG 


701 


GCCATCGCGG 


TGGCGGCCCT 



CACGTTATGG TCGGCGAGCT CGTCGGTGTT 
GGCTAACTCG CCCGCCQGAC AGGTGATCCA 
AAGGTGATCG GGTCATGCTC GACCGGCAAC 
CACCCGCGAC GTCACAGCAC ACGCCGCGCC 
GGGTGCGCAT ATAACGGTCG TCGGGCAGCG 
TGAGCCGCCT CGCGTTTGAT CGGGATATGC 
GGTGTGAAAA CCATGTGTGT CGGCAAGTTT 
TACCGCGATC GCTGGTGAAC AGAACGAGGC 
AGAACGTGrr CTACTTTTGG CCGCAGCCGA 
TAGTTGTCAG AGGTGCGCTA GCGFGGTTGA 
ACCGCGTCGT GCCGAAGCAG AGGGGCCGTG 
AGGACTTATG ACCTACCCGC CCGGTAGTCC 
AGTCGGCCGG CAACTACGGC AGCTCCGCTC 
CCGGGTGAAA GCAAGCTGGG ACTGTACCTG 
GGGCCTACTG GCGTACC7CT TCAGC 
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652 GAAGGTGTTT TCAAAGGCGC CGCGCCTGGA AGTGCAGCGT CGCGCCGCAA 
"701 ATGCGGCGTC GCTGAGGGTC TTGAAGGCAC TGGAAGCAA7 A 



M. elmiao : 748 2001*1**0 8 10*09 N 6957 

03 , U4 

1 TCGTATTGGG CTTCTTCCTC CGTCCACAGC GCOCGCATGG CTTCCAGGTA 

51 CTCGCGCAGC A^GGTCCGCC GGCGCGCCGG CGGCACGTTG TGG7CGGCCA 

101 GTTCGrCGGT GTTCCAACCG AACCCGACGC CCACACTGAC CCGTCCGCCG 

151 GACAGATGGT CCAGGGTGGC GATGCTTTTC GCCAGCGTGA rCGGGTCGTG 

201 C7CGACGGGC AGCGCGACCG CGGTGGACAG TCGCACCCGC GAGGTGACCG 

251 CGCACGCCGC GCCCAGACTG ACCCACGGGT CCAGCCTCCC CATCTAGCGG 

301 TCGTCGGGCA GCGATTCGVC GCCCGTCGTG GGATGGGCCG CCTCGCGCTT 

351 GATCGGGATG TGAGTGTGTT CTGGCACGTA GAACGTTGTG AAGCCATGGT 

401 CGTCGGCGAG TTTGGCCGCG GCCGCCGGGG CGATGCCCCG ATCACTGGTG 

451 AAAAGCACGA GCCCGTAATC CATGCACAGA AT7AGAACGT GTTCTACCVC 

501 TGTGGAGCAA CCCGCCCCCG CTACGTCCAC CCGCAGACGC GCCGCTGAGA 

551 CGATCGCTCC TGGTCGCGCC TAGGGGCCGG TCGCTCCCGC GCACCCGCTC 

601 GAACGTGCGC TAGCGTGGTT GATCGGTCGC GCGTAACGCA AACGCGGGCA 

651 CGCCCTGGCG TCACCGACGG GCGAGCCCTG CAGACACGGC GTCGCACTGC 

701 AGCAGTGACG TCGCGCCCGA CGAGGTCTTG AAGGCACTGG AAGCAACA 



K. 3xulga± : 712 

1 GTGCGGCGGC GCCCGGCCGG GACGCCG7GA TCAGCGAGCT CGTCGGTATT 

51 CCAGCCGAAG CCGACGCCGA GGCTGACCCG GCTGCCGGAC AGATGATCCA 

101 GCGTGGCAAT GCTTTTGGCC AGCGTGATCG GATCATGCTC GACCGGCAGC 

151 GCCACCGCGG TGGACAACCG GACCCGAGAC GTCACCGCGG CCGCAGCACC 

201 CAAACTCACC CACGGGTCCA GCGTGCGCAT GTAGCGGTCA TCGGGCAGCG 

251 ACGCGTCACT CGTAGTGGGA TGGGCAGCCT CCCGCTTGAT CGGGA7GTGG 

301 GTGTGT1CAG GCACGTAGAA CGTCTGAAAA CCGTGGTCGT CGGCCAGCTT 

351 TGCGGCCGCC GCCGGGGCAA TGCCGCGATC GCTGGTGAAA AGTACAAGCC 

401 CGTAATCCAT GCACCGAATT AGAACGTGTT CTACCTGCGA TGAGCAAGCG 

451 GCCCCGTCGC CCCACGACCA GCTCCGCCCC GCGCCACCAE CACAACCTCC 

501 GCTAGCGTGG T7GATCGAGT CGCGCACCGG AAAGCAACCG GAAGTAATCA 

551 GGAGGAGCCA TGACCTACTC GACCGGCAGC CCCGGATATC CGCCTGCGCA 

601 GCAGCCCGGG GGGTCGTACG GCGGOGCCAC TCCrGGTGAC GCTCAGAGCA 

651 AGCTTCCGCT GTACCTCAGC ATGGCGGTGG CCGCCCTCGG CCTGGCCGCG 

701 TATCTCGCCA GC 
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M. tuboxctUoai* 5$ : 802 



1 


TCATAGCAGG 


CCTCCTCTTG 


GGTCCACAAC 


GCCCGCATCG 


CCTCGAGGTA 


51 


TTCGCGCAGC 


ATGGTGCGGC 


GGCGTCCGGG TGGCACACCA 


TGATCGACGA 


101 


GCTCGTCGGT 


GTTCCAGCCG 


AACCCGACCC 


CGACGCTGAC 


CCGGCCGrGC 


151 


GACAAATGAT 


CCAGCGTCGC 


AATGCTTTTC 


GCCAGCGTGA 


7CGGATCATG 


201 


CTCGACCGGC 


AGCGCCACCG 


CGGTGGCAAG 


CCGGATCCGC 


GACGTCACCG 


251 


CCGATGCTGC 


TCCCAGGCTC 


ACCCACGGGT 


CCAACGTGCG 


CATATAGCGG 


301 


TCGTCCGGCA 


GCGAAGCGTC 


ACCCGTCGTC 


GGATGGGCCG 


CCTGGCGCTT 


351 


GACCGGGATG 


TGGGTGTGTT 


CGGGCACGTA 


AAACGTGCGA 


AACCCGTGGC 


401 


TTTCAGCAAG 


TCTGGCGGCC 


GCGGCCGGGG 


TGATGCCGCG 


GTCGCTGGTG 


451 


AACAGCACAA 


GTCCGTAGTG 


CATGCACCGA 


ATTAGAACGT 


GTTCCACCTG 


501 


CGCCGGGCAA 


GCGGCCGTCC 


AGTCGTTAAT 


GTCGCGAGCG 


CCGGTCGCTC 


551 


CGGCAGCGGC 


ACCCGAACGT 


GCGCTAGCGT 


GGTTGATCGA 


ATCGCGTCGC 


601 


CGGGAGCACA 


GCGTCGCACT 


GCACCAGTGG AGGAGCCATG 


ACCTACTCGC 


651 


CGGGTAACCC 


CGGATACCCG 


CAAGCGCAGC 


CCGCAGGCrC 


CTACGGAGGC 


701 


GTCACACCCT 


CGTTCGCCCA 


CGCCGATGAG 


GGTGCGAGCA 


AGCTACCGAT 


751 


GTACCTGAAC 


ATCGCGGTGG 


CAGTGCTCGG CCTGGCTGCG 


TACTTCGCCA 


801 


GC 











M. bovis : 628 

~F$ft&5l V>fc5* 9 W^f- K# H. buberculosis & 

M. bo?is^6«»J+6fc8&«c:«ffi**L«t«jB*h«o 

1 TCATAGCAGG CCTCCTCTTG GGTCCACAAC GCCCGCATCG CCTCGAGGTA 

51 TTCGCGCAGC ATGGTGCGGC GGCGTCCGGG TGGCACACCA TGATCGACGA 

101 GCTCGTCGGT GTTCCAGCCG AACCCGACCC CGACGCTGAC CCGGCCGTGC 

151 GACAAATGAT CCAGCGTCGC AATGCTTTTC GCCAGCGTGA TCGGATCATG 

201 CTCGACCGGC AGCGCCACCG CGGTGGCAAG CCGGATCCGC GACGTCACCG 

251 CCGATGCTGC TCCCAGGCTC ACCCACGGGT CCAACGTGCG CATATAGCGG 

301 TCGTCCGGCA GCGAAGCGTC ACCCGCCGTC GGATGGGCCG CCTGGCGCTT 

351 GACCGGGATG TGGGTGTGTT CGGGCACGTA AAACGTGCGA AACCCG7GGC 

401 TTTCAGCAAG TCTGGCGGCC GCGGCCGGGG TGATGCCGCG GTCGCTGGTG 

451 AACAGCACAA GTCCGTAGTG CATGCACCGA ATTAGAACGT GTTCCACCTG 

501 CGCCGGGCAA GCGGCCGTCC AGTCGTTAAT GTCGCGAGCG CCGGTCGCTC 

551 CGGCAGCGGC ACCCGAACGT GCGCTAGCGT GGTTGATCGA ATCGCGTCGC 

601 CGGGAGCACA GCGTCGCACT GCACCAGT 
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[03-5] 

ML xanopl : 100 

1 GTTCACCCAC CGCGAGCAAG CGGCGCCGGT AGAAGCTGCG ATGACACGCC 
51 ACTCGCCGCC AGACCCCCGC CGCCAGG7GC GCTAGCG7GG ATGGTCGAAT 
101 CGCGTCGCAA CGCCTGCCCT GACAAGTCAC GCCGTTAATC CACCGGTCCA 
151 CGCAGCGTCG CGCGGAAGCG GCGCCCTGGG GATACAGCGT CGCAACACAG 
201 TGGCGCCCCA ACGGCACTGA TGCACAGGAG AAGCCATCAC GTACTCGCCC 
251 GGTAGCCCCG GATArCCACC CGCGCAGTCC CCCGGTTCCT ACCGCGGCTC 
301 CCCACAGTCG TTCGCCAAAT CCGAXGACGG CGCCAGCAAG CTGCAGCTGT 
351 ATCTGACCGT CGCGGTGGTG GCGCTCGGCC TGGCGGCCTA CCTGGCGAGT 

K. *ritan g£ : 981 

& paraxuberculosls fcft3J1-fi fc»U4feB 3 ft* 

1 TCGTACCTGG CTTCCTCGTC GGTCCACAGC GCCCGCATCG CTTCCAGGTA 

$1 TTCGCGCAGC ATGGTGCGGC GCCGGCCCGC CGGCACGCCG TGG7CGGCGA 

101 GTTCGTCGGT GT7CCACCCG AACCCGACGC CGAGGCTGAC CCGCCOGCCG 

151 GACAGATGGT CAAGGGTGGC AATACTfTTC GCCAGCGTGA TCGGGTCGTG 

201 TTCGACCGGC AGCGCCACCG CGGTGGACAG CCGCACCCGC GAGGTGACGG 

251 CACAGGCCGC GCCCAGACTG ACCCACGGGT CCAGGGTGCG CATGTAGCGG 

301 TCGTCGGGCA GCGACGCGTC GCCCGTGGTC GGGTGCGCGG CCTCCCGCT7 

351 GATCGGGATA TGCGTGTGTT CCGGCACGTA GAAGGTCGCA AACCCGTGGT 

401 CG7CCGCAAG CTTCGCGGCC GCAGCCGGAG AGATGCCACG GTCGCTGGTG 

451 AAAAGCACAA GCCCGTAATC CATGCAGTGA ATTAGAACGT GTTC7AOCTC 

501 TGCGGGGCAA GCTGTCGTCA TACCGACCGT CTCGCCGCGC GCTCCTCTCC 

551 GAAGCCCGCG GGCAAGCCAA TGGCGACGGC ACCGCCCGTC GCACGTGCGC 

601 TAGCGTGGGT GATCGACCGT GTCGCTCGCG CAGTGACGCG CCTGCAAGCA 

651 CCGCGTCGCA TCGCAACCGT GGCGCCCGCT CGGCACTAAA AGGCAGTGGA 

701 AGCAACAGGA GGAGCCAT6A CCrACTCTCC CGGCAGCCCC GGATATCCAC 

751 CGGCGCAGTC TGGCGGCACC TATGCAGGCG CCACACCArC TTTCGCCAAA 

801 GACGACGACG GCAAGAGCAA ACrCCCGCTC TACCTCAACA TCGCCGTGGT 

851 CCCCCTGGGT TTCGCCGCCJ ACCTGCTCAA T 

H. pairmU&Hurculaai* : 70*7 

1 TCGTAGCTGG CTTCCTCGTC GGTCCACAGC GCCCGCATCG CTTCCAGGTA 
51 TTCGCGCAGC ATGGTGCGGC GCCGGCCCGC CGGCACGCCG TGGTCGGCGA 
101 GTTCCTCGGT GTTCCAGCCG AACCCGACGC CGAGGCTGAC CCGGCCGCCG 
151 GACAGATGG7 CAAGGGTGGC AATACTTTTC GCCAGCGTGA TCGGGTCGTG 
201 TTCGACCGGC AGGGCCACCG CGGTGGACAG CCGCACCCGC GAGGTGACGG 
251 CACAGGCCGC GCCCAGACTG ACCCACGGGT CCAGGGTGCG CATGTAGCGG 
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[03-6] 



301 


TCGTCGGGCA GCGftCGCGTC 


GCGGGfGGTC 


GGGTGCGCGG 


CCTCCCGCTT 


351 


GATCGGGATA TGCGTGTGTT 


CCGGCACGTA 


GAAGGTCGCA 


AACCCGTGGT 


401 


CGTCGGCAAG CtTCGCGGCC 


GCAGCCGGAG 


AGATGCCACG 


GTCGCrGGTG 


451 


AAAAGCACAA 


GCCCG?AATC 


CATGCAGTGA 


AWAGAACGT 


G7TCTACC7C 


501 


TGCGGGGCAA GC7GTCGTGA 


7ACGGACCGT 


CTCGCCGCGC 


GGTCGTCTGC 


551 


GAAGCCCGCG GGCAAGCCAA 


7GGCGACGGC 


ACCGGCCGTC 


GCACGTGCGC 


601 


TAGCG7GGGT GATCGACCGT 


GTCGCrCGCG 


CAGTGACGCG 


CC7GCAAGCA 


651 


CCGCG7CGCA 7CGCAACCGT 


GGCGCCCGCT 


CGGCACTAAA 


AGGCAGtGGA 


701 


ACCAACA 










trine 


n fti : 666 








1 


7CGTAGGCGG 


CTTCCTCCTG 


CGTCCACAGT 


CGCCCGCATC 


GCCTCGAGGT 


51 


ATTCACGCAA 


CATCGTGCGG 


CGCCGrCCGG 


GTGGAACGCC 


ATGGTCGGCG 


101 


AGWCGTCGG 


7GTTCCAACC 


GAACCCCACG 


CCGAGGCTGA 


CCCGTCCGCC 


151 


GGACAGATGA 


7CCACCCTCG 


CAATCC7CTT 


GGCCAGGCTG 


ATCGGCTCAT 


201 


GCTCGACGGG 


CAGCGCCACC 


GCAGTCGACA 


GCCGTACCCG 


CGAGGTCACC 


251 


GCCGATGCCG 


CGCCCAAACT 


CACOCAGGGG 


TCCAGCGTGC 


GCA7ATAACG 


301 


ATCGTCGOGA 


AGCGAGGAAT 


CGCCCGTCGT 


TGGATGAGCG 


GCTTCTCGCT 


351 


TGATTGGGAT 


A7GGGTGTGC 


TCAGGCACGT 


AGAAGGTG7G 


AAAGCCGTCG 


401 


TCGTCAGCGA 


G7CTCGCCGC 


CGCCGCCGGA 


GCGATGCCGC 


GGTCGCrGGT 


451 


GAAAAGCACA 


AGCCCATAGT 


CCATAACAGA 


AT7AGAACCT 


GTTCTACCTC 


501 


CGCCGGCCAA 


cccccccccc 


CGCCAATCGG 


CTCGGCGGGA 


TCGACGGAGG 


551 


TGATGGCGCT 


GGTCGAGCGG 


6GGCAGGTCG 


CCGCGGCGCG 


AGCAOCGGAA 


601 


CGTGCGCTAG 


CGTGGtTGTT 


CGAATCGCGT 


CGCAGGGACC 


AAGCGTCGCA 



651 ATGCAGCAGC GGCGCCGCGA CGGCGCGCAA GTAACA 



H. ulcerana : 685 

T&&:& ulcoransC>»#reTE£J*r©a>9 # 

1 7CGTAGGCGG C7TCCTCCTG CGTOCACAGC GCCCGCATCG CCTCGAGGTA 

51 7TCACGCAAC A7CGTGCGGC GCCGTCCGGG rCGAACGCCA TGGTCGGCGA 

101 GTTCGTCGGT G7TCCAACCG AACOCCACGC CGAGGCTGAC CCGTCCGCCG 

151 GACAGATGAT CCAGCG7GGC AA7GCTCT7G GCCAGGG7GA TCGGGTCATG 

201 C7GGACGGGC AGCGCCACOG CAGTOGACAG CCGTACCCGC GAGGTCACCG 

251 CCGATGCCGC GCCCAAACTC ACCCAGGGGT CCAGCGrGCG CATATAACGA 

301 7CGTCGGGAA GCGAGGAATC GCCCGTCGTT GGA7GAGCGG CTTCTCGCTT 

351 GATTGGGATA TCGGTGTGCT CAGGCACA7A GAAGGTGTGA AAGCCGTGG7 

401 CCTCAGCGAG fCTCGCCGCC GCCGCCGGAG CGA7GCCGCG CTCGCTGGTG 

451 AAAAGCACAA GCCCAIACTC CA7AACAGAA AGAACG7G TWACCrCG 
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501 GCCGGGCAAG CGCCCCCCGC GCCAATCGGC TTGGCGGGAT CGACGGAGGT 

551 GATGGCGCTG GTCGAGCGGG GGCAGGTCGC CGCGGCGCGA GCACCGGAAC 

601 GTGCGCTAGC CTCCTTCTTC GXATOCCCTC GCAGGGACCA AGCGTCGCAA 

651 TGCAGCACCG GCGCCGCGAC GGCGCGCAAG TAACA 



M. leprae *S t 729 



1 


TCATATAACG 


GCTTCATTCT 


TGTGTCCATA 


ATGCCTGCAT TGCTTCGAGG 


51 


CATTCGTACA 


CCATGGTGCG 


GCGCCGCCCG 


GATGGCACAT CGTGATCGGT 


101 


GAGCTCGTTG 


GTCTTCCAAC 


CGAACCCGAC 


GCCGAAGTTC ACTCACTCGC 


151 


CGCACAAATT 


ATCCAGCTTC 


ACAATACTT7 


TCGCAAGTGT GATTGGGTCA 


201 


TGTTAGACGG 


GCAGCGCCAC 


CACCATGAAC 


AGTCG7AGCC TGCCGATATA 


251 


ACCCGCATGT 


CGCGCCCAAA 


CWACCCATG 


AOTCA7AGGT ACGCATCGCA 


301 


TATAGCTGTC 


GTCACTGGAC 


AGTCATACTC 


ATCCGTAACC AGGTAGTGGG 


351 


GTCTGAGTCG 


CAATGGCA1A 


TGGGTGTGT7 


CGGGCACATA GAACTTGCGG 


401 


AAGCCGTGGC 


TCICCGCAAG 


CrtGACTGCT 


GCCGCGGGGG TGATGCCGCG 


451 


GTOGTTGGTT 


AAAAGCGCAA 


TCCCGTAGCC 


CATACCAAGA ATTTAGAGCG 


501 


TGTTCCACCT 


GCGACGGCCA 


AGCGG1CGTG 


OCGACGATTT CGGCGTCCAT 


551 


CGGTGGTAGG 


CGAGCTGACA 


CGCAGGTCG7 


GCCGGCGCGG TCGCCCTAAC 


€01 


GTGCGCTAGC 


GTTGATGATC 


GAATGOGCCG 


CAACG7AAGC GCTGCCAATT 


651 


TGGGCGT7TA 


TCCAACGGTG 


CGCATGGGAG 


CACAGCGTTG CACTGCAGCA 



701 GTGGCGCCGT GACGGCACTG GAAATAACA 
Saquoaco F57 M. paxfttntfeoxouloalB 
M. para tufcercul oaio (F57) : 628 



1 


GATCTCAGAC 


AG7GGCAGGT 


GGCGGCTCCG 


AAGCTGGCGT CAGCrATTGC 


51 


TGTACCGAAT 


GTJGTTGTCA 


CCGAGCCGGT 


CCCAGGTGTG TTOGAGTTGC 


101 


AGCTGAGAAT 


rCTCGATCCC 


CrTAGTTCGC 


CGCTTGAATG GTCGTCTGTG 


151 


CCAGCCGCCC 


ACTCGTGG7C 


TCr&AGTTTG 


GGTATCGATG AAATGGGCGT 


201 


CTACCAQTCG 


CTCCCGrfGG 


CQAACGTATC 


GGGCGTtGTA GTGGGAGGCG 


251 


TAOCAGGGTC 


GGGGAAAACC 


GCGTGGCTGA 


CGAGTGCTCT GGGGTCGTTC 


301 


GGTGCGTCAG 


CGGCGGTCCA 


GTTCGCTGTC 


ATCGACGCGA AGGGTGGTCA 


351 


GGACTTGGAA 


TGCCTGCG?G 


CrCGTAGCTG 


CCGATTCATG AATGACGATC 


401 


TGGAGCTGCC 


TGAGATTGCA 


GCGATTCTGA 


ATGACGCGAC CGGTCTAGTC 


451 


CGTGATCGAA 


rTAGACAGGG 


CAACAACATA 


TTCGGATCGT CCAACTTTTG 


501 


GGATCGCGGC 


CCGACGCCGC 


AGGTTCCGCT 


GGTCTPCCTG CTGATTGACG 


551 


AGTGCCAAGC 


GWCTGGAC 


CCGCGCCAGT 


TGGTGACGAA GGAGAGGAAA 


(01 


GCTATCGGGG CCGAGATC 
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H, ocxvtrOACtrum Length: 219 

1 GTTCTACCTC CGGTGAGCAA GCTGCCGCCG CGGCGGCACG GATCGGCGTC 
51 CAAGCCGGTC GCGACGGCAC GCCCGrCCCG AAGTGCGCTA GCGTGGTTGA 
101 TCGATCGCGT CGCAACGCAA CCGCCGGGCA CGGCATTCGT GGAACGGCGC 
151 GCCCGCACGC ACAGCGCCGC GACGCAACTG TGGCGCCCGC AAAGGCACTT 
201 CACGGCACTG GAAGCAACA 

M. nonrrhraaogenlcina Length: 129 

1 GTTCCTGTTC GGCGGGCAAC GGGGGGGTCC TTG7CGCGCA GTGTTGACCC 
51 A.CCGACTCGG CCCGCAAGTG CGCTAGCGTG GATGGTCGAA GCGCGCCGCA 
101 CCGCCCACCA GCGCCCTGCC ACAAGCACA 

H. triplex Length: 116 

1 GrTCTACCTT GGTCGGCAAG CGGCGCGGGA ACGGCCCCGG CACCGGCTCC 
51 CCGACGTGCG CTAGCGTGGT TGTTCGAATC GCGTCGCAAC GCAAGCGCGG 
101 CGAGCCTGGA AAAACA 



Figure 4. 



[H4] 



SZLILGAJ : 163 pb 



FOR7Um/ftf:l77pb 
AffUCANUM: 178 pb 
SOWS/ R/a : 178 pb 
R4l/£SCSYS:17apb 
GO«OOAM£: I82pb 



8T FO Af BO a CO OA Kfc « PH H AY CH SC XE IC IH » 



KANSASil : 22S pt) 




AWUM/PARATV3. : 257 pb 



PHJB:238p6 



XBN0PT:285pb 
LEFRA£;289pb 



9CRORJMCEUM:259pb 



MUfO6WSE:290pb 
SJMM£:29apb 
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IMS) 

Figures. W*«4sttWI«*»W^^y^*— J'h^ 

M. tuberculosis 7 8 - b p 7 W<> afH|-C0>ttR'W ?<( i V 



M. tuberculosis: 178 pb 
M. tuberculosis: ITS pb 



|ffl?MMrft^Jta>'f'6>AA*tlL gordonae f&3fE 

182-bp7>/!layj3j;tfK. tuberculosis A* 

17 8 -b pTi'r/JJa^W^O/^yy^Ti^S'aJ'fejBtfS. 



30 pb / \ 26 

M. gordonae: Ittpto 




( J 52 pb 

0 



[08-4] 

721 780 

\mychV21) .cgtggcgcc cgctcggcac taaaaggcag tggaagcaac a g-gcc c t 

{mycPT22} .cgtggcgcc cgctcggcac taaaaggcag tggaagcaac a g-gcc c t 

{mycML22l gcgtcgc tgagggtc ttgaaggcac tggaagcaat a g-gcc c 1 

{mycSI2Zl acgtcgcgcc cgacgaggtc ttgaaggcac tggaagcaac a g-gcc c t 

{mycTB2l) t g-gcc — — — c — t 

(mycB022) t g-gcc e 1 

{aycMA2Z} gcgccgcgac ggcgc gcaagtaac a g-gcc — c 1 

(roycOL2Z) gcgccgcgac ggcgc gcaagtaac a g-gcc c 1 

(mycGA32) tcgcattgca gcaggcg.ta gcgacggcac cggaggtaac a g-gcc c — t 

{mycKA31} tcgcattgca gcaggcg.ta gcgacggcac tggaggtaac a g^gcc c 1 

imycG031l gggccgtgac ggcaccg gaagcaa.c a g-ctt c c 

{mycSZ31} gcaccggaaa gcaaccg gaagtaatc a g-gcc c 1 

{mycLE2Z} gcgccgtgac ggcac tggaaataac a g-gcc c — t 

{mycttMZ} ccgcggcgcc cgctcggcac ttaaaggcac tggtagcaac a g-gcc c t 

{mycXC41) ggcgccccaa cggcact gatgcoc a a-gcc g 1 

Consensus GGAG-A. ATGAC-TAC- 



781 

<mycAV21) - 

{aiycPT2Z! - 

{mycML2Z) - 

{mycSl23} - 

<mycTB21} - 

{aycB02Z) - 

{mycKA22) - 

tmycUL22) - 

{mycGA3Z) - 

{mycKA31 } - 

<iaycG03ll - 

{mycS231J - 

(mycLE22) - 

{mycIN4Z) - 

{mycXE41} - 

Conaeasus C 
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ime] 

Figure 6. 

>t<4 P ym±\Z&Ltz (M. tuberculosis (TB) , II. avium (AVK Id. szulgai 
(SZ) « M. kansasii (KA) . 19. zenopi (XE) . ML simiae (SI)*$J;tfM. malmoense (ML))* 
b )M. tuberculosis (TB*K 14. avium (AV*k M. szulgai (SZ*k M< kansasii (KA*) . 
fcl xenopi (XE*) *5<fctfM. simiae (SI*) mMOV**i'y~>m&T>7}) * n 1/ 



TB* AY* SZ* KA* XE* SI* 




(£4))02-238563 (P2002- 



[07] 



Figure 7. 
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Figure 8. 



{mycAV21> 
(aycPT2Z) 
<mycHL2Z) 
imyc3l22) 
(myc?B21» 
(mycB02Z) 
{mycHA2Z) 
{mycUI.2Z> 
{»ycGA3Z| 
{nyCKA31> 
|mycG03l) 
{mycS33U 
{mycLB2Z| 
(roycIM4Z) 
{mycXE41> 
Consensus 



. cgcccgcat 
.cgcccgcat 
.cgcccgcat 
. cgcccgcat 
acgcccgcat 
acgcccgcat 



tcgtag.ctg gcttcctcgt cggtccacag 
tcgtag.ctg gcttcctcgt cggtccacag 
tcgtag.gec gcttcctcct gggtccacag 
tcgtat.tgg gcttcttcct gcgtccacag 
tcatag.cag gcctcctctt gggtccaca. 
tcatag.cag gcctcctctt gggtccaca. 
tcgtag.gcg gcttcctcct gcgtccacag tcgcccgcat 
tcgtag.gcg gcttcctcct gcgtccacag , cgcccgcat 

gtg cgccgg 

gtg cgccgg 

gtg .cgacga 

gtg cggcgg 

tcatataacg gcttcattct tgtgtccata atgcctgcat 

gt 

gt 



60 

cgcttccagg tattcgcgca 
cgcttccagg tattcgcgca 
tgcctcgatg tattcacgca 
ggcttccagg tactcgcgca 
cgcctcgagg tattcgcgca 
cgcctcgagg tattcgcgca 
cgcctcgagg tattcacgca 
cgcctcgagg tattcacgca 
cgccoeggcg gcacgccatg 
cgc 

<=9S 

cgc . , 

tgcttcgagg cattcgtaca 



61 

<mycAV21) gcatggtgcg gcgccggccc gccggcacgc 

fmycP72Z! gcatggtgcg gcgccggccc gccggcacgc 

{mycML2Z) gcatggtgcg acggcgcccg gccggcacgc 

(mycSI22J gcatggtccg ccggcgcgcc ggcggcacgt 

(mycTB21) gcatggtgcg gcggcgtccg ggtggcacac 

{mycB02Z) gcatggtgcg gcggcgtccg ggtggcacac 

{mycMA22) acatcgtgcg gcgccgtccg ggtggaacgc 

{mycm*2Zj acatcgtgcg gcgccgtccg ggtggaacgc 

{mycGA3z| gtcggcgagt tcgtgcgccc ggcggcacgc 

{mycKA31} gcc ggcggcacgc 

fmycG031 } ccg gccagcacgt 

fmycss3i) ccg gccgggacgc 

lmycLE2Z) ccatggtgcg gcgccgcccg gatggcacat 

(mycm42] tctac. 

(mycXE41) tcaccc 

Consensus — - — — — * — • 



cgt-gtcggc 
cgt-gtcggc 
cgt-gtcggc 
tgt-gtcggc 
cat-atcgac 
cat-atcgac 
cat-gtcggc 
cat-gtcggc 
cat-gtcggc 
cat-gtcagc 
cat-gtcggc 
cgt-atcagc 
cgt-atcggt 
.ct-tgctga 
acc-cgagca 



120 



gagtt-gtc- 
gagtt-gtc- 
gagct-gtc- 
cagtt-gtc- 
gagct-gtc- 
gagct-gtc- 
gagtt-gtc- 
gagtt-gtc- 
gagtt-gtc- 
gagtt-gtc- 
gagct-gtc- 
gagct-gtc- 
gagct-gtt- 
gcaag-tcc- 
agcgg-gcc- 
C G 



- -gttccagc 
--gttccagc 
— gttccagc 
— gttccaac 
--gttccagc 
— gttccagc 
— gttccaac 
— gttccaac 
— gttccagc 
— gttccagc 
— gttccagc 
— attccagc 
— cttccaac 
— gataccga 
— agaagctg 
GT 



121 180 

{mycAV2l) -gaacc-gac gccgaggctg acccggccgc cggacagatg gtcaagggtg g-aatacttt 

<mycPT2Z) -gaacc-gac gccgaggctg acccggccgc cggacagatg gtcaagggtg g-aatacttt 

{mycML2Zl ~aaacc-aac gccgaggctg acccggccgc cggaeaggtg gtccaaggtg g-aatacttt 

lntycSI2Z) -gaacc-gac gcccacactg acccgtccgc cggacagatg gtccagggtg g-gatgcttt 

{mycTBZl) -gaacc-gac cccgacgctg acccggccgt gcgacaaatg atccagcgtc g-aatgcttt 

{mycB02Z} -gaacc-gac cccgacgctg acccggccgt gcgacaaatg atccagcgtc g-aatgcttt 

{mycKA2Z) -gaacc-cac gccgaggctg acccgtccgc cggacagatg atccagcgtg g-aatgctct 

(myctJL22) -gaacc-cac gccgaggctg acccgtccgc cggacagatg atccagcgtg g-aatgctct 

fjnycGA33) -gaatc-gac gccgacgctg acccggcccc cggata.gtg gtccagcgtg g-aatgcttt 

{mycKA31 \ -gaatc-gac gccgacgctg acccgccccc cggataggtg gtccagcgtg g-aatgcttt 

lraycG031) -gaacc-gac gccgaggcta actcgcccgc cggaeaggtg atccagcgtg g-gatgcttt 

{myc3Z31| -goagc-gac gccgaggctg acccggctgc cggacagatg atccagcgtg g-aatgcttt 

(mycL£2Z) -gaacc-gac gecgaagtte actcactcgc eggacaaatt atccaggttg a-aatacttt 

imycIN4Z) -cgtct-gcc ggagggcege cgggggcctc gecg c-caagacag 

{raycXE41J -gatga-acg ccagtcgccg cgagaccccc gecg c-aggtgege 

Consensus C C — — -C 



tmycAV21) 
{mycPT2Z} 
(mycML2z) 
{mycSI2Z| 
{mycTB21J 
(mycB02Z) 
(mycMA2Z} 
<mycUL2S» 
{mycGA3Z) 
(nycKA31 \ 
lnycG031 \ 
(mycSZ3U 
(mycLE2at 
(mycIN4E) 
{mycXE4i> 
Consensus 



181 



240 



-c — cagegt 
-c — cagegt 
-c — cagegt 
-c — cagegt 
-c — cagegt 
-c — cagegt 
-g— cagggt 
-g— cagggt 
-g — cagegt 
-g — cagegt 
-c~ caaggt 
-g— cagegt 
-c — aagtgt 
-g~ g.gcgc 
-a — gtg gat 
T-GC 



gatc-gg— g 
gatc-gg— g 
gatc-gg— g 
gatc-gg— g 
gatc-ga — a 
gatc-ga— a 
gatc-gg — a 
gatc-gg — a 
gatc-gg — a 
gatc-gg — a 
gatc-gg — a 
gatc-ga — a 
gatt-gg — a 
cecc-gt — c 
ggtc-aa — g 
-TC- 



t-ttcgaccg 
t-ttcgaccg 
t-ctcgaegg 
t-ctcgaegg 
t-ctcgaccg 
t-ctcgaccg 
t-ctcgaegg 
t-ctcgaegg 
t-ctccacc. 
t-ctcgaccg 
t-ctcgaccg 
t-ctcgaccg 
t-ttagaegg 
c-cacgtgcg 
c-tcgcaacg 
-G— - 



gcagggccac 
gcagggccac 
gcagegccac 
gcagcgcgac 
gcagegccac 
gcagegccac 
gcagegccac 
gcagegccac 
gcagcgcaac 
gcaacgcaac 
gcaacgcgac 
gcagegccac 
gcagegccac 
etagegt. . . 
cctgccc . . . 



cgcggtggac 
cgcggtggac 
cgeggtagae 
cgcggtggac 
cgcggtggca 
cgcggtggca 
cgcagtcgac 
cgcagtcgac 
cgcggttgac 
cgctgttgac 
tgccgtcgac 
cgcggtggac 
caccatgaac 



agccgcaccc 
agccgcacoc 
agccgcaccc 
agtcgcaccc 
agccggatcc 
agccggatcc 
agccgtaccc 
agccgtaccc 
agcctgactc 
agtcggaccc 
agccgcaccc 
aaceggaccc 
agtegtagee 
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241 300 

(mycAV2l) .gcgaggtga cggcacaggc cgcgcccoga ctgacccacg ggtccagggt gcgca 

{»ycPT2Z) .gcgaggtga cggcacaggc cgcgcccaga ctgacccacg ggtccagggt gcgca 

{»ycML22} .gcgacgtca cggcgcacgc cgcgcccagg ctcacccacg ggtctagcgt .....gcgca 

(mycSl2Z) .gcgaggtga cogcgcacgc cgcgcccaga ctgacccacg ggtccagcgt gcgca 

JnycTB21) .gcgacgtca ccgccgatgc tgctcccagg ctcacccacg ggtccaacgt gcgca 

(mycB02Z) .gcgacgtca ccgccgatgc tgctcccagg ctcacccacg ggtccaacgt gcgca 

(nycKA22> .gcgaggtca ccgccgatgc cgcgcccaaa ctcacccagg ggtccagcgt gcgca 

(mycOL2Z> .gcgaggtca ccgccgatgc cgcgcccaaa ctcacccagg ggtccagcgt gcgca 

(nycGA3Z> .gggaggtga ccgctgaagc cgcacccaag ctcacccacg ggtccagggt gcgca 

(mycKA31) .ggaaggtga ccgctgaagc cgcgcccaaa ctcacccacg ggtccagcgt .....gcgca 

f«ycG03l) .gcgacgtca cagcacacgc cgcgcccagg ctcacccagg gatccagggt gcgca 

{mycS23l) .gagacgtca ccgcggccgc agcacccaaa ctcacccacg ggtccagcgt gcgca 

(mycLE2Z) tgccgatata acccgcatgt cgcgcccaaa cttacccatg agtcataggt acgcatcgca 

(aycIMZ) 

iaycXE411 

Consensus 

30X 360 

{nycAVSl) tgtagcggtc gtcgggc.ag cga.cgcgtc gccggtggtc gggtgcgcgg cctcccgctt 

{mycVl2Z\ tgtagcggtc gtcgggc.ag cga.cgcgtc gccggtggtc gggtgcgcgg cctcccgctt 

{mycML2Z} tatagcggtc gtccggcaag cga.cgcgcc acccgtcgtc ggatgggccg cctcgcgctt 

(aiycS12Z) tgtagcggtc gtcgggc.ag cga.ttcgtc gcccgtcgtg ggatgggccg cctcgcgctt 

(mycTB21) tatagcggtc gtccggc.ag cga.agcgtc acccgtcgtc ggatgggccg cctggcgctt 

fmycB02Z) tatagcggtc gtccggc.ag cga.agcgtc acccgccgtc ggatgggccg cctggcgctt 

{mycMA2ZJ tataacgatc gtcggga.ag cga.ggaatc gcccgtcgtt ggatgagcgg cttctcgctt 

{mycUL2Z) tataacgatc gtcggga.ag cga.ggaatc gcccgtcgtt ggatgagcgg cttctcgctt 

{mycGA3ZJ tatagcggtc gtccggc.ag cga.cgcgtc acccgtcgtg ggatgggcgg cttcccgttt 

(c&ycKA31> tatagcggtc gtccggc.ag cga.cgcgtc acccgtcgtg ggat.ggcgg cctcccgttt 

(tnycG031} tataacggtc gtcgggc.ag cgt.ctcgtc tccggtggtg ggatgagccg cctcgcgttt 

{myc3Z31> tgtagcggtc atcgggc.ag cga.cgcgtc actcgtagtg ggatgggcag cctcccgctt 

{mycLE22} tatagctgtc gtcactggac agtgatactc atccgtaacc aggtagtggg gtctgagtgg 

{ myelin Z) 

(raycXE41) 

Consensus — * 

361 420 

{mycAV21} gategggata tgcgtgtgtt ccggcacgta gaaggtcgea aacc-gtggt cgtcggcaa- 

{mycPT2z) gategggata tgcgtgtgtt ccggcacgta gaaggtcgea aacc-gtggt egteggcaa- 

(mycML2E } gaeegggata tgggtgtgtt ccggcacgta gaacgtctgg aagc-gtggt egteggcaa- 

<mycSl22t gategggatg tgagtgtgtt ctggcacgta gaacgttgtg aagc-atggt egteggega- 

{mycTB21) gaeegggatg tgggtgtgtt egggcaegta aaacgtgcga aacc-gtggc tttcagcaa- 

(mycBOSZ* gaeegggatg tgggtgtgtt egggcaegta aaacgtgcga aacc-gtggc tttcagcaa- 

(mycMA2K) gattgggata tgggtgtgct caggcaegta gaaggtgtga aagc-gtggt egtcagega- 

{myctJL221 gattgggata tgggtgtgct caggcacata gaaggtgtga aagc-gtggt egtcagega- 

{mycGA3Z} gaeegggata tgcgtgtgtt egggcaegta gagagtgega aagc-atggt cgtcggcca- 

(mycKA31| gaeegggatg tgcgtgtgtt egggcaegta gaaagtgcga aagc-atggt cgtcggcca- 

(taycG031l gategggata tgcgtgtgtt egggtaegta gaaggtgtga aaac-atgtg tgteggcaa- 

{mycSZSl} gategggatg tgggtgtgtt caggcaegta gaacgtctga aaac-gtggt cgtcggcca- 

{mycL£2Z» caatggcata tgggtgtgtt egggcacata gaacttgegg aagc-gtggc tctccgcaa- 

{s>ycIB4Z) 

<raycXE41) 

consensus c g 



421 480 

(roycAV21) cttcg-ggcc geagcegga- agatgeca-g gtcgctggtg aaaagca-aa gc-egtaate 

{roycPT22) cttcg-ggcc geagcegga- agatgeca-g gtcgctggtg aaaagca-aa gc-egtaate 

{mycML2si tttgg-ggct gccgccggg- agatgecg-g gtcgctggtg aaaagta-aa gc-egtaate 

{mycSI2Z) tttgg-cgcg gccgccggg- cgatgccc-g atcactggtg aaaagca-ga gc-egtaate 

{oycTB21| tetgg-ggee gcggccggg- tgatgecg-g gtcgctggtg aacagca-aa gt-egtagtg 

(mycB02Z) tetgg-ggee gcggccggg- tgatgecg-g gtcgctggtg aacagca-aa gt-egtagtg 

(mycMA2ZJ tctcg-cgcc gccgccgga- egatgecg-g gtcgctggtg aaaagca-aa gc-catagtc 

(nycUt2Z) tctcg-cgcc gccgccgga- egatgecg-g gtcgctggtg aaaagca-aa gc-catagtc 

(mycGA32l tttcg-ggct gccgccggg- agatccca-g gtcgctggtg aaaagga-aa gc-egtaate 

<nycKA31) tttcg-ggct gecgeggga- aaatgeca-g gtcgctggtg aaaagga-aa gc-egtaate 

{nycG031) tttcg-tget geegcaggg- aaataccg-g atcgctggtg aacagaa-ga gg-tgtagtc 

(mycsz3ij etttg-ggee gccgccggg- caatgecg-g atcgctggtg aaaagta-aa gc-egtaate 

{iayciLK2Z} ettga-tget gecgegggg- tgatgecg-g gtcgttggtt aaaageg-ea tc-cgtagcc 

{mycINAZ} 

imycXEU) 

Consensus C G C- > — C — — C 
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{mycAV2lJ -atgeagtga a.ttagaacg tgttctacct ctgcggggca agctgtcgtg atacggaccg 

(mycPT2Z) -atgcagtga a.ttagaacg tgttctacct ctgcggggca agctgtcgtg atacggaccg 

{aycML22) -atggacaga a.ttagaacg tgttccaccg gcggtgggca agccgctgcg ccgccgagga 

{nycSl2Z} -atgcacaga a.ttagaacg tgttctacct ctgtggagca agcggccccc gctacgtcga 

{aycTB2U -atgcaccga a*ttagaacg tgttccacct gcgccgggca agcggcc 

(mycB028J -atgcaccga a.ttagaacg tgttccacct gcgccgggca agcggcc 

{mycMA2E J -at.aacaga a.ttagaacg tgttctacct cggccgggca agcgcccccc gcgecaatcg 

(nycUL2M -at.aacaga a.ttagaacg tgttctacct cggccgggca agcgcccccc gcgccaatcg 

{nycGA3Z} -atgaacaga a.ttagaacg tgttctacct ccgccgggca agcggctcat ctgccga. . . 

{nycKA3ll -atgaacaga a.ttagaacg tgttctacct cagccgggca agcggctcat ccgccgatcg 

f»yc<3031) -atgccccaa t.ttagaacg tgttctactt ttggccg 

t»ycSZ3lj -atgcaccga a.ttagaacg tgttctac. ctgcgat 

(mycLZZZ) -acaccaaga atttagagcg tgttccacct gcgacggcca agcggtcgtg ccgacgattt 

fmycIN48l -atgcagcga attagaacgt gttctacctg tgctgagcaa gctccggtga taccgaccgt 

fmycXE4U -atgcagcgc gaattagaac ggttcaccca ccgcgagcaa gcggcgccg 



541 600 

\tycRV21) tctcgccgcg cggtcgtct ccgaagcccg cgggcaagcc aatggcgacg 

(nycPT2B) tctcgccgcg cggtcgtct gcgaagcccg cgggcaagcc aatggcgacg 

(»ycML2Z| tctcgactcg gacccacaac actggtcggc gccgggcgcg ccgacaggtc ggtcggcccg 

(nycSZ2Z| cccgcagacg ggccgctgag ac.gatcgct cctggtcgcg cctaggggcc ggtcgctccc 

i»ycTB21l gtccag tcgttaatgt cgcgagcgcc ggtcgctccg 

(uycB02Z) gtccag tcgttaatgt cgcgagcgcc ggtcgctccg 

!nycMA23J gctcggcggg ate gac ggaggtgatg gcgctggtcg agegggggea ggtcgccgcg 

<myct)L2Z) gcttggcggg ate gac ggaggtgatg gcgctggtcg agegggggea ggtcgccgcg 

(mycGA3£} teggcagegg tgccggg geeggtateg egggeggcaa ggtcgccacg 

{mycKA31| tcggcagtgg tgacggg geeggtatea cggg.ggcaa ggtcgccacg 

(mycG031) ca gccgacc ccctgcggcg aegggcacta gttgtcagag 

{tftycSz3U . . * ga geaageg gcccggtcgg ccgacgagca ggtcggcccg 

(&ycLE2Z) cggcgtcc ateggt ggtaggegag ctgacacgca ggtcgtgccg 

(aiycIN4Zl ctcgccggagg ggccg ccgggggcct cgccgcccaa gacagtggcg 

(mycXEO) gta gaagctgega tgacacgcca gtcgocgega gacccccgcc gccaggtgcg 

Cons ens as 



601 



{*ycAV21) 
{«ycPT2Z| 
(iaycHL2Z) 
{mycSl2Z| 
(mycTB21) 
(mycfi022) 
(mycMA2Z) 
{mycUL2Z} 
(myc(3A3Z) 
(mycKA31) 
{mycG03U 
tmycSZ31) 
(mycLE2Z} 
(myclH4Z) 
(mycXE41) 
Consensus 
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gcaccggccg 
gcaccggccg 
geaegggogg 
gcgcaccogc 
gcagcggcac 
gcagcggcac 
gcgcgagcac 
gcgcgagcac 
gcgtgagtac 
gegegagtec 
gtgegctage 
gcgcgaccag 
gcgcggtcgc 
gcgccaccgg 
ctagcgtgga 



tcgcacgtgc gctagcgtgg gtgatcgacc gtgtcgc 

tcgcacgtgc gctagcgtgg gtgatcgacc gtgtcgc 

ccgaacgtgc gctagcgtgg gtgatcgatc gcgtcgcaac gcaagatctc 
tcgaacgtgc gctagcgtgg ttgatcggtc gcg.cgtaac geaaacgegg 

ccgaacgtgc gctagcgtgg ttgatcga 

ccgaacgtgc gctagcgtgg ttgatcga 

cggaacgtgc gctagcgtgg ttgttcga 

cggaacgtgc gctagcgtgg ttgttcga 

ccggccgtgc gctagcgtgg gtcatcga 

caggccgtgc gctagcgtgg gtcatcga 

gtggttgatc gaatgegteg caggcegt 

cagaacgtgc gctagcgtgg ttgatcga 

cctaacgtgc gctagcgttg atgatcga 

ttcccgcacg tgcgctagcg tgggtgat 

tggtcgaatc gcgtcgcaac gcctgccctg acaagtcacg gcgttaatgg 



661 



{mycAV21) tegege 

{mycPT2Z} tegege 

gaaggtgttt teaaaggegg 
gcacgccctg gcgtcaccga 



{mycML2Z) 
tnycSZ2Z) 
{myCrB21} 

{mycB02Z| 

<mycHA2Z| 

{mycOL2zl 

(aycCA3Z) 

(mycKA31J 

(mycG031 ) 

£mycSZ31I 

{mycLE2Z) cca.atttgg gcgtttatcc 

(rayclHaZ) eg accgegtcgc 

(mycXE41J agcggtccac gcagcgtcgc 

Consensus 



agtgacgcgc 
agtgacgcgc 

cgcg c 

cgggcgagcc 
. ategegteg 
. ategegteg 
.ategegteg 
.ategegteg 



ctgcaagcac 
ctgcaagcac 
ctggaagtgc 
ctgcagacac 
ccgggagcac 
ccgggagcac 
cagggacca . 
cagggacca . 

at 

at 

ac 

Qt 



aacggtgcgc atgggagcac 
aatgcggtga cgcgcctgca 
geggaagegg cgccctgggg 



cgcgtcgcat 
cgcgtcgcat 
agcgtcgcgc 
ggcgtcgcac 
agcgtcgcac 
agcgtcgcac 
agegtegcaa 
agegtegcaa 
tgtgtcgcag 
cgtgtcgcag 
cgcgtcgtgc 

cgc 

agegttgeae 
ageacegegt 
atacagegtc 



720 
cgcaac .... 

cgcaac 

cgcaaatgcg 
tgcagcagtg 
tgcaccag. . 
tgcaccag. . 
tgcagcagcg 
tgcagcagcg 
ggagcaatcg 
ggagcaatcg 
cgaagcagag 



tgcagcagtg 
cgcatcgcca 
gcaacacagt 
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TIM OF INVENTION 

identification o* nudoottdo ssquencas ap+cBte for mycobacteria and 
development off diffmwrtui diagnosis strategies for mycobectwW species. 

DETAILED DESCRIPTION OF INVENTION 

The present invention refers to new genetic sequences, diagnostic and/or quantification 
methods and devtoaa using aatf sequences for the ttentfficatton of various types of 
Mycobacteria strains 

10 

The mycobacterial diseases may be divided In three categories: tuberculosis which is caused 

15 either by M. kibewub&s or Af oovte, both belonging to the JUL Juberaifcftfe-comptex (TUB), 
leprosy caused by A*, tee/a*, and diseases caused by nontubercuious mycobacteria (NTM) 4 
which cause eft mycobacterial diseases other than tuberculosis and leprosy. Historically. 
tbt»rcutoais and leprosy ana tha tan preponderant human mycobacterial diseases, la recent 
years however, NTM have become more frequent to developed countries, partly beoaus* of 

20 the devetopernent of Acquired ImmurodefWency Syndrome (AIDS) (1). Tuberculosis occurs 
only In humane and animate, no other reservoir has been found to date. Corwereely, the 
reservoir of mycobacteria responsible tor NTM disease Is mainly err/ronmental and the 
majority of these rnyoobactsrfe era naturaBy resistant to Known arftfrnyoobectatfai drugs, 
making eradication unfeasible, loantiftcatton of rrrycobacrjsna species by rapid and specific 

25 method a is now mandatory. In particular, Store is a neod for rapid differentiation of strict 
human and animal pathogenic mycobacteria (such as, tor example. Ml tubofcufosb-cornptex, 
Af. pofotutxtfcufosix M. teprae) from potentially pathogenic mycobacteria (such as, for 
example, KL avium-ccrnptex; if. cfteJbnaa, M. ksrmsU, ML xenopt M simtaa, ML malmotnse) 
and from norma By saprophytic speoiee (such as, for example, M. goroonaa,* M. Jerrae,* W. 

30 noochromog&nicam; M. ftav*scen&; At gastri; M. smagmsSa). Except tor tha strict 
pathogens, the majority of mycobacteria can indeed be found everywhere m the nature (scH, 
fresh and seawster) and can colonize temporary or permanently the human respiratory or 
digestive tract after ingestion or inlmlaUon. 
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Classtflcation 

a) Members of the tutwcuto&fe~c»mptax (TUB): 

- This group cornprfsee tf. hjoe/wrfoera, covis, Ml amfcaro/m, hi. Aricraft 

5 

b) Non tuberculous mycobacteria (NTM) : 

• Members of the M. avtuovcomptox (MAC-conptex) includes several 
environmental specie* mat rwemtte M. avium and M. rntraceitulara or that have 
intarraadlatB characteristics common to these spoctoa (M. avium; AC frrfraoetfutera; 
io M. pa/aruao/xs/tosfe, M. sc/oA/faoaum). 

- Mycobacteria other than TUB (also named UOTT) and not belonging to the MAC- 
eomplex {such as, for example, hi. maimoeoao, hi. eufegaf, M kmsasU, W. 
xenon/, Ac cnsionae, M. iamfee, M. marmum, hi. gontonae, Af fortuffum). 

TiibeicubsiB Meets one-third of me world's population and Mils more than 3 miKon of people 
each year. Tuberculosis, caused by mycobacteria of the M. tubercutoars group (TUB), la atll 
highly endemic m large ports of the world and else the potential tor Introduction Into and 

20 further transmission within countries where it has become rare (2). Tuberculosis has indeed 
reemenjed in many industnaBzed nations in recants years as a results of AIDS and chancing 
population dynamics characterized by increased numbers of migrant workers, immigrants* 
and horoetess people (3). Of particular concern Is the spread of drug^eeistent strains (4). 
Caee* of tuberculosis am mora and mors often diffi cu lt to treat because of the increasing 

23 prevalence of TUB strains thai are rerestant to all front-Qoa antituberculoui drugs. In HrV-1 
Infected people, TUB is (he most common ep porta nistfc bacterial infections. In advanced 
stages of AIDS, mycobacterial infections due to members of the M. evrurrHrttraceftdare 
complex (MAC) are the moat common systemic bacterial opportunisSc irtectton (U 
Moreover, reduced and compromised Immune function as found h newborns, infanta, and 

30 rrnmuno-euppreseed Individuals allows opportunistic Irtfections caused by mycobactena other 
than M. tutwroutoars (NTM) including M. aYhun-totracetatem. ML cnatarra*. M fomjtfum, M. 
kansasH M xonopi, V. nwrinum, ML uJcsrana, M scrcMaceum, and ftf. szutgai 

The hcreaaing number of mycobacterial infections has made t cBnicaHy important to quickly 
35 identify mycobacteria et the species revel The diagnosis of a pathogenic versus a non- 
pathogenic s p edes not only has epidemtorogicaJ tmptioationa but is also relevant to the 
demands of patient management. Individuals with highly contagious infections may bo 
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totaled to prevent tha spread of tha Disease. As a matter of fact, artfofetfc boatman* may 
vary accord! rig to the spedee encountered. Today, tha number of non-oJoercubus Macttona 
1 3 tffficua to assess becau so there rs no system foT nctftcetton aa It wista tor M. tobera/*w& . 
The cunmntfy reported frequency of ftp— spades » Hcafr to ba an undeiaatimatfan due to 

5 tha lack of additional testing in cases of rrtiremal disease or mttdentrRcabon aa M. 
r^/ctJJbsJ*. Despite the likely undamstinjaticn of NTW dteassea, a growing number of MTM 
isolates ara submtttad to laboratories for ttaritffteattoa TWa may reflect an increase In the 
prevalence of opportuntsao irrycobectartol disease (notably in the AIDS coated), or « may 
ateo refect an Increase In tha number and nature of specimens sutrrnftted foe culture brought 

10 about by a greater awareness of tuberculosis. 

The ability to detect and Identify theee m y cobacter ia l di aeaeaa in an earfy stage would 
poteoflaBy decrease morbWfty and PfwtaHty and iesaart la aocio-economte Impact The «goid 
standard* for dafinrte diagnosis has remained cutturtng the mycobactefium combined with 
is phenotyaic tests (for example, the anaiyaJa of of fatty add and mycotic add contorts). 
However, traditional outturn methods for human sp e cim e ns can require up to a weeks (this 
varfss aerating to tha mycobacterial species). For instances, primary cUtureof Af.izfcaraiia 
under optimal conditions may take several months (5). 

20 Othar msthods based on motecuter btotogy technologiaa have eJowed the oevetooment of 
gsnetto testa for me Werrtification species. In the bat dacade. the uaa 

of restriction fragment length poVmorpNam <RFU>) anatyato, cBgoiypfng, and nuctefc add 
probes have been proposed as a mean for detecting and deflnttuaiy Identifying infectious 
agents (5V These testa are nighty spectfte and rapid whan compared to ewrvenoonal culture 

25 method and have been sppGed to a wkte variety of pathogens, especially to faatfd ioua micro- 
organisms Ska mycobactemj. To date, tho design of rrtotecuter teats has apaedad up the 
diagnosis of this fastidious genua but etui suffers some drawbacks. For spades identification, 
a highly polymorphic region of the 18S rRNA gene has been shown to contain epedee- 
spedfte po4yrr»rphisma. This region is currently used in several commercially available 

30 assays, applcable etther directfy on a specimen (Accu-Prooe; Gen-Probe) or after enzymatic 
aropmeason of the target for improved sensitivity (AMTD; Gen-Probe; Ampttcor MTB, 
Roche). However, these commercial kit* are mostly deafened for the diagnosis of tha most 
common disease-causing nrryooba^tenaJ epeefcs, Le. M. tubercutosts and MAC strains, and 
each Wt has been designed to identify only one mycobacterial species per test which makes 

« ft s very expensive and OnritaSve wey of Idtentlfytag mycobacterial species. 
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The nawty Wentfted and charactmtaed Bec^jertcee described In the preset* Invention enabte 
the deafen of deferential diagnosis strategies. These diagnosis strategies are abls to Identify, 
in one ainjjte assay, a wide range of mycobactertal specte* fiat Include TUB snd NTM. In 
addfficn, within to NTM group, ft is poas&le to dnararriate between the members of the 
s MAD-cofnplex. Moreover, these motecurer targets open new perspectives for the 
quantification of mycobacteria strains in ctnteat aeroptee. 

AtaL°f tftlaTYfftfea 

to The preeent invention aim* to provide new genetic eequcnoee, mothoda and device* for the 
improvement of the Identification and/or the quantification of various types of mycobacteria 
Booties ftiromb upitioarn-p34 (u8-p34) datemtlnsnte, which aOow by e rapid molecular 
screening, their epttemtoktfca) study as well as the* rapid ctwactetlzatton rn clinkaJ 
human, animal and/or environmental samples. 

15 

Another afm of the invention is to Mortify simitar genetic sequences which may extet in 
known and yet unknown Mycobacteria species. 

20 The proacnt invention relates more particularf/ to a method for detecting norMubercutoeic 
Mycobacterium strains (NTM) In a sample, comprtsing: 

(i) providing a non^beradosb Mycobacterium epectee-cpecffic upstream p34 gene 

region (us-p34) nucleotide probe, 
(fi) reacting said ue-p34 nudeOtkla probe with said sample under cone {flora that aitow for 
25 the selective formation of nucteottde duplexes between said ua-p34 nucleotide probe 

and a corraspondJng non-tubarculoai* Myoobsctenum nucleic add target present in 
eati sample, and, 

(BO detecting any nucteotkte duplexes antaroig said u*-p34 nucleotide probe. 
Said probes may oo m pi Be the whole or only parts of spedes-spetiflc us-o34 gene region 
30 asquences as drscloeod in Figure 3 which the skated man have been signed in Figure 8. On 
the basis of such an aSgnment (Figure 8) ft r* within the skilled man's knowoi dg o to eotualty 
design sutsbte probes to bo used In said method. 

The present invention mom partfcutarty relates to a method as defined above, 
35 where* said noMubercubsis Mycobscssrium specJss-specffc ue-o34 nucleotide probe 
spectftealry hybrtdttes wttft at least part of a sequence selected from Figure 3. or the 
complement thereof, or the correspond ng sequences wherein T has been r ep l ac ed by U. 
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Tho present (mention mom parttadarty re lata* to a method as defined above, 
wrwetn aaJd ncn-tufrercuiosts Myoobactwfum spectoepecmc uao34 nudeotide probe rs 
selected from the groip of sequsncas represented in Figure a, or the conptement thereof, or 
the oonespondinQ sequences wherein T net been replaced by U. 

3 

The preeent invention limner rotates to a method for the differential detection of 
Mycobacteria in a eampb, comprising: 
(0 provkflng at least tare distinct non-tuberculosis Mycobacterium apectes opectflc us- 
p34 nudaotide proba, 

to [a) reacting said us-p34 nucteotkle probes with said sample under conditions that 
stow far tho aetocttve fotmotton of nucleotide duplexes between said u*f>34 specffic 
ruideome probe and a navCjberculosts Mycobacterium nucleic add preeent In said 
sample, 

(ii) detactmg any nucleotide duplexes containing said us-p34 nucleotide probe, and. 
15 (rv) Inferring from the nucleotide duplex formed, the presence and the identification of 
a specific norHUwojtosta Mycobacterium strarv 

Said probes according to the present invention ere preferably choeen from Table 3. 

20 The present mvenfion further relates to a method for detecting rwvfeiberctioaa 
Mycobacterium strafes hi a sampls, comprising: 

0) provkfing at feast two distinct non^ubon^iiceja MycoOecter^ spoclos-epecr&c 

us-o34 pdmera* 

(iO reacting said u»p34 primers with said sample under concSbons mat allow for 

25 the selective amp&ficatien of an uae34 sequence in a non-toberculosis 

Mycobacterium nuctoJo acid present m said sample, and, 
(ii) detecting the amplffled product of step (10- 

OTM specific ue-p34 primers are derived from u*-p34 sequenoea (parts of the sequences 
as given In Figure 3) which are present in one spocmo species but not In tho others. On tho 
30 baste of the aJfenment of the sequences as given In Figure 3 (see Figure 8). tt is within the 
knowledge of the etoHed man to design actual primer eequences which wB seJecevaty amplify 
one species (type) of Mycobacterium. 

The present Invention further rettee to e method for the differential detection of 
33 mycobacteria m a sample* comprising: 

ffl pravkJinfl at least a sense and ant^aenae ue-p34 primer selected from Table 1 or 2 as 
shown In Figure 2. 

(H) reacting said us-p34 primers with said sampls under conditions that a Dow for 

the setecttve ampJifteatlon of u*-p34 sequences of a rK^tubemuloais Kfycohactonum 
40 nucleic arid present in said sample. 



(84) )02-238563 (P2002-u,tt* 



6 

00) detecting the ampttted product of step and, 

(rv) mfefTtng &un i the amplified product formed, the presence and the Identification of a 
specific NTM. 

Figure 2 shows the different amplication products which can bo fofmod In step (3). 

The prasant invention further relates to a mathod tor the detection of MAC complex 
Mycobacterium strata In a sample, comprising: 

(i) p ro v iding at least a aanaaand an d se nse ue-p34 primar setoctad from Tabta 1 or 2 aa 
shown tk Flguns 2; 

to {ft) reacting said ua-p34 primar with said sample uadar conditions that allow for 

tha e aftecthna formation of nudaoUda duplaxee between said us-p34 nudaotxto primer 
and a MAC complex Mycobacterium nucleic actt tarsal in aald sample; 

01) datermirring tha ua-p34 aaquanos of saW MAC complex Mycobacterium nudeks 
add in said eampfe. 

is WKh tha expression 'detsnnlmng tha ua-p34 sequence* is meant, for instance, direct 

sequencing to confirm ma presence of aaJd specific MAC complex us-p34 sequence. 
Other methods can be by mass sp ecfro matr y, oapftlary etocboplwresie or HPLC 

Tha pteeant invention also relate* to a method for ths detection of a MOTT 
20 Mycobacterium strains In a sample, comprising; 

0) pravxfing at least a aanse and ant^senae ua-p34 primer aafected from Table 1 or 2 aa 
shown In Figure 2; 

(ii) reacting said ue-p34 primer wfth said sample under conditions that afiow for 
the selective formation of nucleotide duplexes between said ua-p34 nucleotide primer 

25 and a MOTT Mycobactertum nudefc add target in said sample; 

m determining tha ue-p34 sequence of said MOTT Mycobacterium nuctofc acid in 
said sample. 

With the expression •dstonTiinjtg the us~p34 sequence* is meant, tor instance, direct 
sequencing to confirm the presence of aaW specific MOTT complex us-p34 sequence. 
30 Other methods can be by mass spectrometry, capita ry electrophoiaeis or HPLC 

Tha present Invention also relates to a method for detecting now ue-p34 sequences in a 
sample, comprising: 

(i) providing at toast a sense and anfraanra ua-p34 primer selected from Table 1 or 2 as 
35 shown m Figure 2; 

(8) reacting said us-p34 primers with said samp4o undor conditions that aBow for the 

amplification of an us-p34 sequence in e Mycobactertum nudefc acid target in said 

sample; 
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(110 determining tho sequance of the etnpSffcation product obtained in (1). 

The expression "raw u*-p34 seo^ences* refers to new (not yet identified) 
mycobacterlum spades eaquences. Some of these new aequencae aro dl e do ead In Figure 3. 



The present invention also relates to e method tor the differential detection of 
mycobacteria in a sample, comprising: 
(Q providing at least e sense and anti-sense u*-p34 primer selected from Table 1 or 2 
as shown in Figure 2; 

to 00 reacting said ue-p34 prlmere wffii sax) sample under conditions that allow for the 
selective ampURcatkm of an ua-p34 sequence m an non^uoerculosls 
Mycobacterium nudete odd target In said sample; 
(18) selectively hybridUrig the smplrfl cation produote obtained In (U) with at least one 
norrtubereuloeie Mycobacterium sp ecle a spe ci fi c u*-p34 nucleotide probe 

IS selected from the group of sequences represented In Figure 3. 

(iv) detecting any nucleotide duplexes containing said us-p34 nucleotide probes, 

(v) Inferring from the nucleotide duplex formed, the presence of a specific non- 
tubercutcsls Mycobacterium strain 

Preferably said probes to be used In said method aredisdosed In Table 3. 

zo 



25 



The present Invention also relates to a norHubofcutosts Myoobarteiium i 
us-p34 nucleotide probe or primer comprising at least 8 contiguous nucleotides from one 
of me nudeic acid sequence* represented In Rgura a or the complement thereof » or the 
corresponding sequences wherein T has been replaced by U. 

The present invention also relates to the rton^berculcste Mycobacterium spectes-spacmc 
u*-p34 raidsotidepnnwss defined above select ad from Table 1 or 2. 

The present invention also relates to the non-tuberoutosJe Mycobacteria spedesrepeciftc 
30 us~p34 nucleotide probe as defined above selected from Table 3. 

The present Invention also rota t es to a nucleic odd comprising a seque n ce selected from 
Figure 3. Preferably said sequence is a continuous sequence of any of seJd SEQ ID Nos 
having a langm from fi to maxima^ the full tength of fcak) SEQ ID MO. 



The present Invention also relates to s composition comprising at least one nucleotide 
probe, primer or sequence as defined above. SaB composition preferably contains two. three 
or more of said components. 



40 The present Invention also rotates to a diagnostic kit comprising a probe, primer or 
sequence as defined above or a oompoaftJon as defined above. 
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The present Invention atso rslatas to a sold support tar the detection of mycobacteria 
comprising fixed to Mid support at least two captuw probes §ei^ted from Tabte 3. 

5 The present Invention also rotates to a sold support as oefined above for use In a 
method as defined above. 

Different technique* can bs appBsd to perform the methods of the present invention. 

These techniques may comprise immobtemg the target poiynucJeie acids, after amplication, 
io on a eofid support and performing hybridization with labelled oiJgonudeotkte probes. 

Aitomaflvdy, the probes of tho kiventton mvy be Immob flteo d on s ooBd support (covaJootly 

or rwvcovaJentty) and hybrdteatlon may be performed wrth to beted target porymirJeic acids. 

poaaibfy efter ampHficatton. Thie technique b called reverse hybridkefcm. Said techniquea 

are weiWcnown to the man skSed h the eft 
15 rt la to be understood that also any other technique for detection of the above* 

mentioned ampiftad target sequences are area covered by the present invention. Such a 

technique can involve sequencing or other mtaro-arosy methods known in tho art 

The fo Bowing definitions and explanations wffl permit s better understanding of the 

present Invention. 

29 The target material in the earopfea to be analysed may either be DMA or RNA, e.g. 
genomic DNA, rnessangor RNA or ampUted versions thereof. These molecules are in this 
appficatfon atso termed >ofynuotelc acids* or "nudefe acids*. 

WaSHurown extraction and purification procedures are avateblefor the isolation of RNA 
or DNA from a aampie (eg. In Sambrookef at, 1060). 
25 The term *prone" according to the present invention refers to a smgle-etranded 

oBgonudeotide which b des igne d to specffcaJ ry hybridize to the target pofynudeio adds. 
Prefers My, the probes of tne invention are about 0 to 60 nucleotides long, more preferably 
from about 10 to 25 nucleotide* Particularly preferred lengths of probee include to, 11, 12, 
13, 14, 1 5. 18. 17, 18. 19. 20, 21. 22, 23. 24 or 25 nucleotides. The nucleotides as used In 

30 tho present invention may be ribonocfeobdaa, deoocyrtbo nucl o o t joe e end modified nudeofides 
such as inoaJna or nucleotides containing modified gjoupe which do not essentially alter their 
hybridization charectensbce. 

The term "primer" according to the present rwention refers to a single stranded 
ctfgonudeottde sequence caps We of acting as a peart of initiation for syndesis of a primer 
35 extension product which is complementary to the nucleic add strand to be copied. Tne length 
and the sequence of the primer must be such that they allow to prime the synthesis of the 
extension products. Preferably the primer is about 5-60 nucteottdea long. Specific length end 
sequence wffl depend on me oomptexay of the required DNA or RNA targets, as was as on 
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tocorofidons at which to primer Is used, such as temperature and tortc strength. & Is to te 
understood that the primers of thai present Invention may bo used as probes and vtes versa, 
provided that tha experimental condttons are adapted. 

The expression tuftabJe prime? pair* ro this tnventlon refers to a pair of primers 
5 aScwing spoeffle sirtfmcatiDn of a specific us-p34 target polynuctete acti fragment as defined 

QDOVQu 

Tim term Target region' of a probe or a primer according to tha present invention is a 
se qu e n ce within the pcfynudeic adds to be detected to which the probe or the primer Is 
eompJetaJy complementary or pshlafly compismeritsty (Le. with some degree of mismatch). 

to ft Is to be urtoamtood that the complement of said target sequence la stao a suitable target 
seojuenoe In some cas es . 

*6pecif)o hybrklixaton" of a probe to a target region of a poly nucleic add mesne that 
said probe forma a duplex with part of this region or with the entire region under the 
experimental condUons used, and that under those conditions said probe does not form a 

15 duplex with other regions of the potynuclsk: adds present m tha sample to bo anafysod. 

"Specific hybridization" of a primer to a target region of a porymjcJaic acid means that, 
during the smpflftcatfon step, eeJd primer forms a du ple x wfih part of this region or wfth the 
entro region under the experimental conditions used, and that under those conditions said 
primer does not form a duplex with other regions of to potynudek adds present in the 

20 eamolotobaajreiysed It is to be understood tot Muplsx" as used hereby, means a duplex 
that wi8 lead to specific amplification. 

The fact that amplification primers do not have to match exactly with to corresponding 
target sequence si the template to warrant proper amplification is amply documented in the 
literature. However, when to primers are not completely complementary to their target 

25 sequence, it should be taken into account that to ampWod fragments witt have the 
sequence of the prtrnen and rwt of tho target sequence. Primers may bo labelled wBh a labd 
of choice (e«. bJctm). The arnplmcation method used can be either polymerase chain 
reaction (PGR), ngsse chain reaction (LCR), nuciafc add aea^ence-baaed amplication 
(MASBA), transeriptfofrbeaed ampimostion system (TAB), strand diep4oeement ampffication 

30 (SDA) or amplification by means of QQ repitease or any other sufeOb method to amplify 
nudoic add motecutee known in the art 

Probes and primer sequences are represented throughout the Beatification as smgte 
stranded DMA c^crnjdeotidea from the 5* to to 3' end. it is obvious to the man sMfied in the 
an mat any of to hatow-apectod probes can be used aa such, or in their complementary 

35 fomvor inth*irRN*tomi(w^ 

The probea, prfmar and other nucleotide sequences accordtig to to invention can be 
prepared by dotting of recombinant piasmids containing inserts Including the correspond tog 
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nucleotide mquance* 9 need be by exdeton of the tatter from the donedpteamWi by uae <rt 
the adequate mideases and recovering them. e.g. by fractionation accordhg to molecular 
weight The probes according to the present fnventJee can ate be lynthesteed cnemteaHy, 
for Instance by the conventional phospho-trtostsr method. 

5 The oflgomrdeobdea used ae primers or prebee may also comprfso nucleotide 

analogue* such aa phoephofothiatea, alKytphotphorethjetse or peptide nucJelo acide or may 
contain htercatatm© amenta. Ae most other variations or modfficattene Introduced into the 
original DMA eequencee of the Invention these variations wil necessitate adaptabona with 
respect to the conditions under which the oOsonudeotUB should be used to obtain the 

to required epodfictty end eensWvOy. However the eventual results of hybrWteatton wffl be 
essentia ly the same aa those obtained with the unmodified oficonucteotides. The 
Introduction of these modifications may be advantageous in order to posWvety Inftuonce 
characteristics such ae hybrttizatlon kinetfca, reversibifly of the hybrid4bmatton. bttogjeat 
stability of the oOgcnucteotWe molecules, etc 

15 The term "solid support" can refer to any substrate to which an oUgonudeotide probe 

can be coupled, provided that H retails tts hyferMteatton chaiacaaristics and provided that the 
background level of iiybfWzanon remaha low. Usually the ao8d substrate w3) be a microliter 
plate, a membrane (e.g. nylon or ntoocefetoee) or e microsphere (bead) or a chip (jttfochip). 
Prior to application to the membrane or fixation it may be convenient to modify the nucleic 

20 add probe In order to facilitate fixation or Improve the hybrtdtespon efficiency. Such 
rnwiiffcatione may encompass homopolymer taKng, coupling with afferent reactive groups 
such as aiphatte groups, NH t groups, SH groups, carboxyeo groups, or coupling with biotln, 
haptens or proteins. 

Ths term "tebeited" refers to the use of tefceSed nucWc adds. Labeling may be earned 
25 out by the use of labelled nudeotMee hccnj>orated during the polymerase step of the 
amplification or labelled primers, or by any other method known to the person stilted in the 
aft The nature of the label may be isotonic f**, ^ eta) or norvteotoplo (biotin, dfp/wdpeniri, 
etc.). 

The term "biotegicaJ sample or eempie* refers to for Instance rtaso-p ha ryn ge a l 
30 aspirates, throat or nasopharyngeal swabs, rwawpha/yngeal washes or tracheal aspirates or 
other respiratory tract sample comprising DNA or RMA 

For designing probes wtth desired characteristic* the foBowtng useful guidelines known 
to the person eajSed in the art can be applied. 

Because the extent and specificity or l^rtotzation reactions such aa those described 
35 herein are effected by a number of factora, manipulation of one or more of those factors wii 
determine tne exact eensftrvtty and speeffiety of a particular probe, whether perfectly 
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comptwnentary to tta target or not The importance and ©fleet of various assay condBJoos are 
explained further hereto. 

Tito siabiEty of the [probe : target! nucteta add hybrid should bo chosen to bo 
comestible with the wuy conditions This may bo e*eornpB*hed by avoiding long AT-rich 

5 sequences, by terminating the hybrid* with O.C booo pahs, end by oesigoing the probo wtth 
an appropriate Tm. The beginning and end points of the probe should be chosen «o that the 
length and %GC resu* In a Tm about 2-1(TC higher than the temperature at which the Ona! 
assay will bo performed. The base oompoettjon of the probe H significant because G-C base 
palm exhtot greater thermal stability as compared to A-T base pairs dua to additional 

10 hydrogen bonding. Thus, hybrid kation bvoMng complementary mideb edde of higher G-C 
content wti be more stable at higher temperatures. 

Conditions such as fonlo strengm and incubation temperature ureter which e probe wtH 
be used should also bo token into account when designing a probe, ft is known that the 
degree of hybridization wM Increase as the ionic strength of fine reaction mixture increases, 

15 and tnat the thermal nabrtfty of the hybrids wifl increase with Increasing bnic stmr^th. On the 
other hand, chemfcaJ reagents, such as fbmwmide, urea, DMSO and alcohols, which disrupt 
hydrogen bonds, wifl Increase stringency of hybridb^tion. DestabBzation of the hydrogen 
bonds by such reagents can g realty reduce **e Tm. tn general, optimal by b natation for 
synthetic oligo n udeodde probes of about 10-60 bases in length occurs approximately 5<C 

20 betaw the meting tempetaiure for a given duplex. Incubation at temperatures below the 
optimum may aJJow mismatched base sequences to hybridize and can therefore result in 
reduced specificity. 

it is desirable to have probes which hybridize onty under conditions of high stringency. 
Under high stringency conditions only highly complementary nuctate add hybrids wfll form: 
25 hybrids without a sufficient degree of complementarity vriR not form. Accordingly, the 
stringency of the assay conditions determines the amount of comptementarfty needed 
between two nuckwc acid stronoe fbmibg a hybrid The degree of stringency re chosen such 
as to maximize the difference In atablfty between the hybrid formed with the target and the 

non4arget nudefe ooid. 

30 Regions to the taroet DKA or RNA wtifch are Known to form strong internal structures 

inhibitory to hybridization are lose preferred. LJcewtoa, probes win extensive seff- 
comftienientsffty should be avoided. As explained above, rtybriffization b the aseociatton of 
two oinglo strands of complementary nucleic adds to form a hydrogen bonded double strand 
it is Impgcft that 9 one of the two strands & whofiy or partiaty involved in a hybrid mat ft wffl 

35 be tees able to participate in formation of a new hybrid. There can be mtmmolecular end 
UTtermoiectflar hybrids formed wfthJn the rncteouiea cf one type erf probe if there a sufSciert 
aeV complementarity. Such structures can be avoided through careful probe design. By 
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designing s prober to that a substantial portion of the sequence of Wo rest is stogie etranded, 
tha rat* and extent of trybridfcaflon may be greatV increased. Computer programs am 
avUWrfB to aoancti for Ms typo of Interaction. However, k\ oertBti Instances, ft may not bo 
poeefcto to avoid Ma typo of toteracttpn. 

5 Standard hybridization and wash condittans era disclosed In tho Materials & Methods 

•action of tho Exam pies. Other oonditbns ara for iratanea 3X SSC (Sodium Safins Cftrato), 
20%tfatonttetl FA (Formamloa) at SCTC. Other soiubons (SSPE (Sodium saline phosphate 
EDTA), TMAC (Tetrernethyl ammonium Chloride), ate) and temperatures can also be used 
provided that the spacifiody and sensidvtty of tha probe* to mafeitaJrted. Whan needed. sOght 

10 modrfcettons of tho probe* m lengfri or in sequence have to bo earned out to maintain the 
apedficfty and sensitivity required under the given caxurrotances. 

Tha tana "hybridization buffer* means a buffer allowing a hybridisation feeoson 
between tha probaa and tha petynucleto adds present In the sample, or the amplified 
products, under the appropriate stringency conditions, 

15 The term Vash •oiutionT mesne a eotutioo enabfing washing of tha hybrid* formed 

under tha appropriate stringency conditions. 

The Invention, now being generaly described, wis be mora readily understood by 
reference to tho fo Sowing examples and figures, which are included merely tor the purposes 
of frustration of certain aspects and embodiments of tha present invention and are fat no way 

20 to be construed aa Halting the present invention AO of the references mentioned herein are 
incorporated by reference. 
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EBKBUBflBtni 

Ffcuro 1. 

Mutiple mjdeotide sequences eJJonmertt of M. bcvta (MB), M. tube/wkuis (MT), M. avium 
5 eutep. pa/BfcOeratfMto (MPT) and M. avium s» (MA) us-p34 genes. Gaps between 
sequences are indicated by dote (.). Vertical bar (0 fadicatea Uentty acroM sequence* The 
stait codon (ATO) tar the p34 ORF Is m bokt Pdroer sequences are Mfcaled by shaded 
boxes. The arrows indicate poW imdaaam between ML tutxrcukxte and AC bovfc and hi. 
mium aubsp. paTBtutMradosia and W av&xn as. 

to 

Figure z. 
AmpOScii!^ 

Figured. 

is New ue~p34 sequence* to 3*). Primem used to obtain the sequence (either UZ-U1 ; US- 
UI ; U44J1 ; U2-U9, U3-UB or U4-09) and the amplcon ate are at indicated. Additional 
internal primers (U1, U2, U3) have been shown wflnjn ff» sequencea. Sequence vartattona 
(point mutations) found In the same species (for Inatence At ufee/ans) are also Invested 
when known. 

20 

Figure 4L 

U1-U4 consensus amplication of us-p34 regions of different mycobacterial spede*. 
Figure 9. 

25 Specfic and non-epecttlc hybridization. 
Figure e» 

DWeremW reverse hybrfdfcalton of rnyoobacterla target ampttoons on a nylon membrane 
electoeing epeeJse apedRo mycobacteria probes. 

30 a) Unlabeled ampsned DMA segments specfflc tor various mycobacteria apedes were first 
transferred on nylon membrane (M. tubwcukxtis (TB), If. avium (AV), ML szufgal (SZ). ML 
kansasif (KA), Af. xenopi (X£), M. s*mfee{St) and M. meAnoense (ML)), 
b) Wgoxfcwib^boied ampflcona from M. fctoetdbels (TB*), Al. avium <AV), A#. awJfcw 
(Sn. M. Jkansaaff (KA*X W. xenop/(X£*) and M. states (61*) were hybrtdfced on the nylon 

35 membrane. Specific dtfterentiai hybrttkation to obtained. 

M 

Figure 7. 

Exam p le of btochipa detecting specifically M go/dooae 
Figure e. 

5 ABgnmant of several Mycobacterial u*pS4 sequences 
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5 

al ehoftomtocot (mycobacteria obtained from the P**mtr Insffiuta) : 

DNA r»a been obtained by boiling the samples In order to put the mycobacterial dna into 

solution. 

b) ilKKLeCfifiaCDf (niyoobacteria obtained from the metftute of Tropical Medietas): 
10 Mycobacteria (10 mg [wet weighty we*e wwpendod {n 200 pi cf ryeto •olirtioo (0.1 MNaOK, 
1 M Nad, and 5% sodium dodecyt sufate IS DSD and heated (100X) for 20 mia The 
suspension was then oootod, neutreikod wfth 3 volumes of 0.1 M ThVHCI (pH 7.4) buffer, 
and cerrtrtruged (5,000 * g, 5 min). Supematarrts were extracted with pheno^chtorofbrni, and 
DNA was precipitated wHh ethanoi, coteded by cenbrtfuflatkm. dissolved in 50 ul of HzO, and 
is stored at 30*C. 



For amplification, en afiquot (10 pi) of the DMA samples wee added to 00 pi of PCR mbctum 
20 consisting of 10 mM Tne-HCI (pH 6.0), 1.5 mM bfigCh, 50 mM KCt, 0.1 % Triton X-100, 023 
mM (each) deoxynudeoeide triphosphates, 10 pmoJ of each primer rrahtea 1 and 21 and 
0.625 U of DyNAzyme DMA polymerase (Fmrtzymes inc., Espoo, Finland). After an initial 
donatuflztton step (3 min at OS'C), 30 cycles of amplification wens performed at foBows: 
danatunrtfcNi at ae-C tor 30 s, annealing al 50*C tor 45 a, and DNA extension at 7TC for 30 
25 a, with an Incnernont of 1 e per cycle for the dooatursson and extension tegmenta. A final 
extension was performed at 72*C for 16 mm. Amplications were carried out m a DNA 2400 
thermocyctef (Pertdn-Bmer Applied Bfoayatema, Foster Cay, CaHf.). PCR products were 
checked by toadlng 5 ui on a 2% (wtfVoO agarose get. Etect i o p hof e ste to performed rt 0.1 M 
Trie HCt (pH 0 6), 00 mM boric acid, 1 mM EDTA buffer containing 0.5 pg of ©th idiom 
30 bromtfle per ml. DNA fragments are vtaueJtted on a LTV tranafflurrtnator at 300 nnrv PCR 
products were cloned using the TOPO XL PCR cloning kit (trwftrogen. Cartebad, Calif.), 
according to the manufacturers protocol Tne donee were further sequenced with me Taq 
Dye Deoxy Terminator Cycle setsjendng Id and en ABI 377 DNA sequencer (Perkr>Elmsf 
Appfied Blosy sterna). 

33 
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Nucleotide sequence analyse* wot performed with me Genetic* Computer Group software 
obtained from the University of Wisconsin, through the use of the Belgian EMBnet Node 
fecftty. Sequences were aligned by the Pitoup program and paired companaone were 
5 realised with the Bestfl program. 



Mycobacterial epedee-epeoRo capture probes were produced by empfcflcaifon of the us-P34 
10 ctoned-ONA from the reference strata with primers U1 and U4. AmpHfled DMA fragments 
wore sequentially transferred onto nylon membranee <Hybood~N+; Amereham, Little 
cnafont Untied Kingdom) according to the southern blot method. After 2 h of 
prehybridfcatton, membranes were hybridized with ue-o34 dfcoxfcenin-tabeled target probes, 
obtained by PCR arnpimcatton of reference or clnicaj rrryoobactertal genomic ONA with 
15 primers U1 and U4 (Table 1), in the presence of DK3-11-dUTP. Hybridization of heat 
denatured target piobee (S mm at 96 «C) was performed at 50 *C for 4 h In 2xS8C(1xS3C 
is 0.15M Nad end 0.015 H eedhim citrate), 1% bboking reagent, 0.1% SDS. 0.1% W- 
Lauroytsarcosne. 5 mg/ml of satmon sperm DNA and 5% formimkla. Fibers were then 
washed twice with 2* SSC (1* SSC Is 0.15 MNaCJ plus 0.01 S M sodium cttreteVai% SDS 
20 at 37*C for 5 mm. and twice with 0.2« SSC^.1% SD3 at 50*C tor 5 mm. Hybridized 
digoxBenkvtebelsd DNA fragments were d et ec ted through alkaline phosphatase libeled 
artttHO Fab fragments. Coiorimetrte detection waa performed wrti NKro Blue TetrazoBum 
Chtorure and 5,3^rrw-4-mdorytphoep>«ta (BCIP) (Boerhmger Mannneim) according to ma 
manufactured aietnicHon*. 

23 

QtStgntfttobto tfl fM. Mycobacterium rracro^miy* have baen dcvetopad by AAT (Hamur. 
30 Belgium). Ttia array m a glaae elide bearing on Ha surface different mycobacterial apeciee- 
speciftc capture nucleotide sequences (Table 3). Fixation, positive and negative hybridization 
controls capture probes are also Included in the array and each capture probe of the array it 
composed of tour repBcatea. 

35 Pfwfitction afbkXinYtated ampticon* Arrpgtaflpn at ma myccbactenai ua-c34 acnianccs to 
performed In a final volume of 50 ul contatnmg 2.6 mM MgCfe, 75 mU THe-HO, pH 0j0, 60 
mM KCl 20 mil (NH^SO, 0.6 uM of primers U4 and U5. 200 pM of dATP. 200 uM of 
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dCTP. 200 uM of cJOTP, 150 uM of cTTTP, CO uM of bktftvlO-dUTP, 0.5 U of uraca-DHAr 
Glycosyiaca (Boahrmgar Martnhaim, Garmany), 1,25 U of 7aq DMA polymerase (Blotoots, 
Madrid. Spain) ami 10yl of DNA template. The reagonti wo final lncub«tod et &4*C for 5 min 
and then cycled 40 times In a DNA 0600 thermocyder (PerWn Elmer, Foster City, CA, USA) 
$ using the foilowmg tamperatuiea and cyde timet: 9fC for 30 a, 4TC for 40 s, 7TC for 30 s, 
A final extension step of 10 mln at 72°C b performed. PGR product* aro directy used or 
stored at -2CTC. 

tt^ttttattffl mter&oofrte r/aiactfan. The procedure for detecting the PCR product* to 
10 carried out according to the manuJscturer'a instruction* (AAT, Namur, Belgium) as feOews: 5 
^rl cf PCR product end 5 ui of me posftive control. provided in tne Wl are denatured with trcsh 
NaOH 0.O5N for 5 min at room temperature. TWo aofl/tfon then mixed with 36 |il of 
hybridization solution and loaded on the array tamed by a hybrldkatton cnambar (Bbzym, 
Umdgraaf, The rasttenanda). The chamber b doeed wth a plastic ©ovamflp and 
is hybricUzattan la earned out for 30 min at 53*C 8tidaa are washed four times 1 mm wan 
washing buffer. The glass samples are then Incubaiad 45 min at room temperature with 800 
ul of streptavidkM»i^ugate 1OO0 tbrns cSuted in btooWng buffer. After Swashes, tie slides 
are incubated 3 times 10 min wfth 600 pi of revelation mixture, then rinsed with water, dried 
and imaged using a cotaimaWc mtcroairay reader (AAT, Namur. Belgium), While a quick 
20 visual Inspection already y^ida most of the knag** reJovant InfVmatoont , tho image obtained 
Is analysed by an aigorythm aBowing the quarrtficattan of me soots irttenBihea valuee and by 
a pattern recognition algorithm, 

25 gmtaasjaa^^ 

Comparison of homotogoua p34 genes and its regulatory sequences (upstream p34 or ua- 
p34> from Ml tubweutoex (GenBenk accession no. Z70700) and hi avium aubsp. 
pamtuberevbsis (GenBank accession no. X86102) showed the presence of deletions in the 
AT. tabereutoafe region upstream of the p34 protein start cedon (Figures 1 and 2), To confirm 

30 and extend these findings, the us-p34 sequence of AC ooWs BCO and M. avium D4 were 
ampHfled and sequenced. Muttple eequenooa aOgnment of this region revealed fotofspeass 
potymofpWsma specslc for both tuberculous (ML fiJberoutosfe and M. oovfe Baclte de 
Caimette at Guertn [BCQD and norHubercutoua (M. avium ap and At avium aubsp. 
par&tube/vub&te) mycobacteria. I.e. the us-p34 fragment was 79 bases shorter In the 

35 tuberculous species. Cc^tversefy, us-p34 appeared to be highly conserved wfthin each 
groupt difffsrentiatkm between M tub&rctitosits and U bovia leliad on a tingle T to C 
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tmnafflon at position 41 of u*-p34, and a single C to G trenaversion at position 284 cf us-p34 
In M. avium as and W avium subsp. parefjiwroutosie (Figure 1)* 

Bseed en sequenoe homology between the M. tubercufyfr I M. Aovte and ML evfum / ML 
5 aWom aubsp. paraftrfwrotos^ several o*ponucteotJdea, U1, U2, U3, U4 and U9 (Table* 1 

ami 2), matching conserved eequencoe of the polymorphic us-*34 region, were designed to 

ampBfy the corresponding region of other* reference bactarta from raycobactortal canus. 

M szufceJ; U aito^ M. c^rdbnae, M eaaftt M . Aansoafii M. marinum, M. utcemna, M. 

M/Ktffiufoa, AT. scrotoJacaum, U xeoopi ML ma**oens» and « sarrtia (Tabte 3). These 
10 fragments have been cloned end sequenced (Figure 3). 



Based on the mycobacteria) sequences of ue-p34, a consensus PCR assay was developed. 
15 Prfenem U1 and U4 have eflcnved to ampBfy the corresponding fragments, ranging from 163 

bp and 296 bp In size, for M szutgai (103 bp), M. non chmmogenkxim (169 bp), M. 

te6eredba*t bovie, Ml eftfcamim (178 pb), M. prtbnae (182 bpX at oasW (223 bp). M. 

kaneasB (220 bp), M. martnum, and Ml ufoerena (290 pb), M. j®ftac««ufefl», ML avium, M. 

psuBhOxnuMa (258 bp), ML acwfubcoum (259 bp), ML xanopi (265 bp), ML lepra* (269 bp), 
20 M. maftnoensa (290 bp) and M. s/mfee (298 bp) (Figure 4; TaWe 4). Sequences algnments 

imficesa both eb» and nuol^^ 

aitgnrnenta of aJ n^cobactertaJ sequences wtth M. fuOe/cytosfr ua-p34 region. 



25 MaJMMej^^ 

Trie reOabiHy of this consensus amplfteatton strategy was tested on a range of direcat 
mycobaotorfelieorates (Table 4). The strategy to characterized by a good aonsrtrvity for most 
mycobacteria. The tower sensitivity displayed for some species is probabV related rather to 
theDNA sample than to a lac* of esnsttrvRy c* the strategy. Aa a matter of fact, M morhum- 
30 ft. ubemna amplRcatlons show a better senattvtty tor long protocoT DMA preparations 
(20/20) than for tie •short protocoT ones (4/10). Tbe quality o< theoa *mhort protocoT DNA 
creparattona have to be checked before running further conclusions. This could indeed 
iTfluonoe fiirlher Ide n tHte afl on of pcterrtiafly specrTtc empiicons in other mycobacterial species 
(such as, lor example, ML pftJet M. ftovescan* M nonchtomoganicum, M. cnetonae) 

35 
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Bated on alignment of sfl upstream p34 sequences between U1 and U4 (which contain most 
inter-spectea dfftefBnoea) or at the broadest between U9 and U2 (which also may contati 
specJfc toter-etrain dfferencee), primers which wH ooto otf vot y amplify one strain (two new 
5 primers or a cernttfnatton of one new and mpifiw presented in Tebtes 1 and 2) are 
designed. This strategy enables the dtffenmbatjon of tit* myoobsctoflal apeciaa by PGR 



Stoat hvMdUmfkM Hrfov. 

10 Beaad on homotogoua and norvnornotogoua hybridization of ampUoona from th# same 
spades and amploona from two different epeciea. respecovety (Figure 5), a reverse 
hybridisation assay waa set up. tn a first step, speciea-opoctfic probes corresponding bo each 
myco bacteria species, were produced by amplication of reference strains us*p34 cloned 
ONA wfih the two consensus primers U1 and U4 snd were Irnmobnked on nylon strips. DMA 

15 of species to be identified were empiffed in the presence of the same primers, bbtmytatad at 
thetr 5* ends, hybridized wfft the immob8teed probes and cetotfmetrtealy assayed. An assay, 
alowing a correct discrimination between M. tubemttost* ML avium, ML azofes* At xonopi> 
M. slmfae and At metmoenaa ta presented to Bourne. 

20 

The porynwrpWc ua-p34 sequences can also be appfied on low-density mteroarray 
technology In order to develop simultaneous spectes-epecftc detection of mycobacteria. In a 
preliminary study, mycobacteria rntero arrays, bearing different mycobacterial specie**peclftc 

25 capture probea, have been developed by AAT (Namur, Belgium). These probes were 
hybridized with the ua-p34 biotttyfaled aropficons from the dfflerent mycobecterlaJ species. 
Uhjstrafion of a specific defection of At gortfaeee versus ML tuborcutosie, M. gaatri 
MMnsasS, ML kitraceButam. hi leprae. M. avium, ML marinum. M. arntoe, M. xanopi. M 
meknoetyse, M. mlgai and ML scroftdsceum ©pedfto capture probea la pteaentod In Figure 

30 7. 
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TaJMsl. 



These consensus primers have been successfully used to amplify a wkto parol of reference 
an* dWcal mycobacterial attains (m* Tobte 4> 



U1: 5'-GAGTAGGTCATGGCTCCTCC-3* (anteenae) 
U4: 5*-CATGCAGCGAATTAGAACGT-3T 



10 



Table* 



U2: 5-AACTTGACGAACTCGCCG-3' (»om») 

U3: 5 '-AGGT ATT CGCGC AGCATG-3* (sense) 

15 US: S'-GTASGTCATRRSTYCTCC-^ (anfeenee) 

U9: S'-GGTGAACATTGGGCCGAA^' (artfsense) 



U3 is an example of a degenerated primer that In combination with U4, as a 
20 consensus or universal primer, was used to amplify DNA fragments of various 
myoobaclertaj species. These mycobacteria! speciee could subsequently bo kterrtifted 
by reverse hybridization on a bJochips 

25 

Table 3. Exempts* of capture probes that can t pacifically hybrid tea Mycobacteria 





Avium : 


COGTCGTCTCCGAAGCCCGCG 


30 


Gastrii 1 ; 


GArCGGCAGCGGTGCCQGGG 




Gastxii 2 s 


GTATCGCGGGCGGCAAGGT 




Gastrii 3 : 


TCTGCCGATCGGCAGCGGTGCC6G 




Gastrii 4 : 


GCCGGGGCCGGTATTCGCGGGCGG 




Gordonae : 


GACGGGCAC T AGTTGTCAGAG G 


35 


Intracellular 1 : 


GGGCCGCCGGGGGCCTCGCCG 




Intracellular* 2 : 


GCCITCGCCGCCCAAGACAGTG 




Loprae : 


GAITTCGGCGTCCArCGGrGGT 




Kansas!! 1 : 


GATCGTCGGCAGTGGTGACGG 




Kansasli 2 : 


TCGTCGGCAGTGGTGAC 


40 


Kansas 11 3 : 


ATCCGCCGATCGTCGGCAGTGGTGACG 




Malxnoense : 


GACCCACAACACTGGTCGGCG 




Ma rin urn ; 


CGGAGGTGATGGCGCTGGrCG 




Scrofulaceum : 


CGGCGGCACGGATCGGCGrC 




Simla© : 




45 


Szulgai : 


CCCGGCGC GACC AGCAGAACG 




Tuberculosis; 


GCCGTCCAGTCGTTftATGrCGC 




Xenopi: 


CGGTAGAAGCTGCGATGACACG 
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Tablt 4. VWKfattan of tha 




I (bp) Nbr of * ampif, tHbt of eampte* 



TubarcutouaOmtiD 

NL tubarcutoaia 177 15/15 

ML bovlft 177 0/10 

ULafrteanum 177 5/5 

10 M. avium Comafax 

11 avium 256 18/17 

M. paratviberaukffli» 250 21/21 

M. ftracettulam 256 S/9 

M. scrofutaceum 25$ 4/9 

15 MOTT(MffiWyT^TtiM 

M. azulgat 163 9/9 

M. kanaaafl 225 10/11 

mgtstrt 223 2/2 

M. xenopi 265 12/12 

20 ttufcarans 211 20/20 
MJapme 1/1 
M. nan chromogenfcum /2 

M. aMao 206 6/f f 

M. mamwense 290 4/7 

25 fclgontonae 162 4/10 

M. marinum 236 /f 4 
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CLAIMS 

1. Method for detecting notvtutwoito** Mycobacterium strain* (NTM) in s sample, 
comprising? 

5 0) provWhfl a non-tubercutosb Mycobacterium specles-epecifie upstream p34 gene 
region (ut»p34) nucleotide probe, 

(B) reacting said ue-p34 nucleotide probe with said sample under condition* that aHaw for 
the setecthre formation of rtucJeotlde d u plex es between wW 119-934 nucleotide probe 
and a corresponding noMubercutosh Mycobacterium nucleic acid target present In 

10 eald sample, and, 

(IK) detecting any nucleotide dupisxes containing mU us-p34 nucleotide probe. 

2. Method according to dalm 1, whereto said notvtupercutesis Mycobacterium epeciee- 
specific ut-p34 nucleotide probe specrJtaalry hybridize* with at least part of a sequence 

15 selected from Figure 3, or tie complement thereof, or the corresponding sequences 
wherein Trias been replaced by U. 

3. Method according to claim 1 or Z, wherein said non4uberculosis Mycobacterium epectea- 
spedfte ua-p34 nucleotide probe is selected from the group of sequences represented In 

20 Figure 3, orthe complement thereof, or the corresponding sequences whereto T has been 
replaced try U. 

4. Method for the differential detection of Mycobacteria in a sample, comprising: 

(i) providing at least two distinct non-tuberculosis Mycobacterium s pec lee-epe cl ft c ue» 
25 p34 nucleotide probes. 

(C) nsacHng said us-p34 nucleotide probes with sofcl sample under conditions that 
allow for me seJeotSve formation of nucleotide duplexes between said us-p34 specific 
nucleotide probe and a rjon4ubercu)osls Mycobacterium nucleic acid present In said 
sample. 

30 (SJ) detecting any nucleotide duplexes containing iald us-p34 nucleotide probe, and, 

(v) Inferring from the nudeotide duplex formed, the presence and the identification of 
a specific rwHubetwtoeb Mycobacterium strain. 

3. Method for detecting non-tuberculosis Mycof^cterium strains in a sample, comprising: 
as (!) prevWtng at least two distinct noMuberoulosis Mycobacterium epedea-specirlc 

us-p34 prtnere, 

(6) reacting said ue-p34 primers with said sample under conditions that a tow for 

the selective amplification of an ue-p34 sequence an a non-tuberculosis 
Mycobacterium nucleic add present In said sample, end, 
40 (iv) detecting the empfifled product of step (03- 
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O a<-*h^<i tnm It I'fTi i n in Mill -»-"--«» - - m — ■ t, n m \m ulm lot — nnirnln r nmn 

O. MOlnOvJ TCT DiQ OJTRnQntNU OwOOOOn Of nTyOOOwv*WT> u> Q BOinpit*, GOmpnsinQ. 

0) (XfowWhgBilM5t«5on»and»nthaaa»ou»-p34 primer setectod from Table 1 or 2 a* 
5 shown in Rquw 2, 

(fi) reacting saki u*-p34 primes with said sampte under oondHont that alow for 

the selective emptfication of os-p34 aequonoae of a non-4uboreu)oel» Mycobacterium 
nudato add present fri sakl saropto, 
(tii) datsctng the smpfflied product of step (?), and, 
10 (lv) Inferring from me ampHfled product formed, the preeence and the Identification of a 
apedflcNTR 



7. Method tor the detection of MAC complex Mycobacterium steins In a sample, comprising: 
15 (i) providing at toast asartsa and anti-sense us-p34 primer selected from Table 1 or 2 as 

shown in Figure Z 

(li) reacting said u**p34 primer with aatd sample under condttons that aBow for 

the setoobVo formation of nucleotide duplexes between void ue-p34 nudaotide primer 
and a MAC complex Mycobacterium n ucteto edd target In said sample; 
20 (lv) deiarmMng tw ua-p34 sequence of said MAC complex Mycobacterium nucleic 
add In said sample. 

8. Method for the detection of a MOTT Mycobacterium strains in a sample, comprising: 

(i) provkflng at least a sense and anti-sense ue~p34 primer selected from Teblo 1 or 2 as 
25 shown in Flours 2; 

(ii) reacting said us-p34 prtmsr wfih said sample under conditions that aHow for 
ths selecbVa formation of nudaotide duptaxes b etween sekl ue-p34 nudeotide primer 
and a MOTT Mycobacterium nuejefe add target in said sample; 

(hr) determining the u&-p54 se quenc e of said MOTT Mycobacterium nudsic add In 
3D said sample. 



a Morhod for detecting now uo-p34 *©ougoooo in a eampte, comprtemy: 
(0 provkJtofl at least a sense and an b-ee nso ue-p34 primer selected from Tabls 1 or 2 as 
35 shown In Fljjuro2: 

(w) reacbng said ue~p34 primers with said sample under conditions that afiow for the 
amplification of an us-pd4 sequence trt e Mycobacterium nudafo add target in said 
sample; 

(v) dctormftt lng the sequence of the empllffcstton product obtained in (i). 
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10* Method for the diffsrentfel d atactic n of mycobacteria In ft scrapie, comprising: 

(vi) providing at least a mbh and antl e ens o ue»p34 primer selected from Table 1 or 2 
s as shown in Figure 2; 

(vii) reacting said u»-p34 primers *tih said sample under conditions that allow for the 
selective amplification of en ue-p34 sequence in an non-tuberculosis 
Mycobacterium nuctetc add target tn saJd sample; 

(vtfi) selectively hybrtdbJng the arrplrfieation products obtained In (n) wflh at least one 
10 oon-tubercutoeie Mycobacterium spedes-spedSo ua-p34 nucleotide probe 

selected from the group of sequences r epres e n ted in Figure 3, 
(bt> detecsng any rtudaotJde duplexes containing said ua-p34 nudeotide probes. 
00 Inferring from the nucleotide duplex formed, fits presence of a specific non- 



15 



20 



11. A non-tiibercutosie Mycobacterium spectes-speciflc us-p34 nudeottde probe or primer 
comprising at least 8 contiguous nucleotides from one of the nucleic acid se qu e nces 
represented In Figure 3, or the complement thereof, or the corresponding sequences 
wherein T has been replaced by U. 



12. The non-tuberculods Mycobacterium species ip s ctfi c u*-p34 nucleotide primer of daim 
1 1 selected from Table 1 or Z 



13. The non-tuberculosis Mycobacteria species-epeefffc us~p34 nudeotide probe of 
2$ daim 11 selected from Table 3. 

14. A nucleic add comprising a aeouence selected from Figure 3. 

15. A composition comprising at least one nucleotide probe, primer or sequence 
30 accortfng to any of daime 11 to 14. 

13 A diagnostic kit comprising a probe, primer or sequence according to any of claims 11 to 

14 or a composition according to daim 13. 



35 17. A eofld support for fts defection of mycobacteria comprising fixed to said support at least 
two capture probes selected from Table 3. 



IB. A solid support according to claim 16 for use in a method of any of daime 1 to 4 
or 10. 
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Hgui»1. 

MuWpta nurfaafetta aataMnoaa tfgnmwt of M bo*i* (HB\ ML aubanmteafe (117), ML 
•Wum aubajx patfafiifcrafoa* (MPT) and 41 •Wum aa (MA) u»p34 gmn, Oops 
batwean a aq u anca a ara tndcated by dot* Q. Unfed bw (I) fcdteataa Wantity across 
sequences. 7T» start codon (ATG) tor ttm p34 ORF ts m boftt Prtmer sequences are 
Jrataaad by shaft* taxe* Tl» www Intttcato port 
and M, bcvis and AC atfum subspL pejatiutaroufosft and M a vfum as. 
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Fig***** Amptfflcallons of us^>34ra9kxwwi^ rimers U1, U2, U3, U4and U9. 
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Rgtif* X Hem u»p3* sequences 



9**txl bengtfc: 542 

1 STCC6CCCGC GCCC CCC WG CAC0CCW90 TCCCCGMCTT CWCCBCCCB 

SI OCC O O CCCC 2 
101 

ISL Q CO SCSTC4 TCGOOTCAtG < 

201 CTGMCTC9GQ AOOTTiKCOC KSUGCCOCA COCMOC1CA CCCACQG9TC 
2S1 
301 
351 

401 oaaccauoQB tc e ct aa w* sjuucgbcmc ccamAtcc maiaBu 

451 TTAGAJOGTC TTC T fc CC TCC 6CC60 0 CMO OQOCStS&TCX OCGGfctCQQC 

501 MSGQ6TGCGG GGGCCCCT1T CGCSOGOGQC MGCTCGCCfc CBGOSTGM? 

391 »CCO9QCG0T OCOCTAGCOT OGCTCATCGA AtTOTCOOQC MGOtGOA* 

601 coTceamo caccaggcst aocgacggca ccgg*sct*a ca 




M. mdbttM Uagths 745 

i ot oo en o e nG c c oo c sco c awcwajcc l g op c a scct oc t cc ct ctt 

101 GCGMGCttf OCTTTTOCCC MCffnaiOS SOlCKVSCfC GftCOGQCMC 

191 0CO C 1 C0 0B TCGRCJkCCCC CACCCSCGftC OTCftCaQCJC HCOQCOOOCC 

201 OfrfifiCTCJ^OC GAGGGASCGA OOGTGCGO^T AHJUUOGSFOG TCGOCCftQCC 

291 TCTCS7CTCC CGTGCVGQCft TG&GCOCOCT CCCCTCTCKT C COCfc t XtCC 

3CX GTCTCTTCQG STJMXWlGWl GOTtTGMAA CCATOTOTOT CGGCAJM3CT1 

351 C CC t VWC C CCAfiGGGJUUl TICCCCSMC GCTOGfOAC BGMCQCCC 

4Qi rvntnccxt occccjuwrt AOMOOTOXT CTOCTTTTGG CCGC4GCCG& 

491 COCOCTQCCG CCaWSGGCAC TAGTTGTCftG AGGTCCGCtK GCClGCTtCT 

SOI TCGVkTOCCT 06CACCCCCT *CCOCQTQC» CCCCMCC M ) *OCOCCCCTC 

SSI ACGGCACCCC JLAGCaACAGO &GQtCTt*T5 ACCTRCCCGC CCGGTJW3TCC 

601 eooM&xTGd wmtyjar kctccqcccc r a tm oooc agctccgctc 

631 CO00C0CC0O CCfcOTCCCfcfl CCCKWTOAMl OCftHftC tOOO ACTOTKCCTO 

701 QCCSTOGC6G TGGOGGGQCT GGGCCTACTG GCOt&CCICT tCfcQC 
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losgtfa? 216 




1 QTOCOOCOQC QCO0C8 0 C0C CACQCCttCO SCJlSCCACVr COTCWKfTT 

s j ccACCCBAat CCCACBCBG* coctqkxxb opgpocqna aorosexcai 

ioi ocoTco^Ar oCTftiaaec iocqtoww gwcu gc rc g> c qcb cmc 

131 GCARCC9CT9 ITQftCMICO OACCOMAM OTOMOSCXO AAGOCOOeCC 

201 CAAAC1CAOC CACGGQTOCA QCGTOCCCAf AMOCOGTCO 

251 AC COP I CA CC CCTCGTCQCA tCWCCC CC T C CCCTRCWX GGGATGIGCS 

301 TPTGTTOQJB CACGfAfiAAA GTOCQUUQC CATQCICOTC QSCCMCTTrC 

531 CCOCCTCCCC CCCOAGAAAT CCCJUOOCtCC CtCCTCAJUO. QUCUflOCC 

401 GJAATOHTG AACASAATTA SAAOglttM C TACCtCAGGC GOOCAAOCdO 

4S1 CTCAKCCCC GATCGTCCGC ACTSCtSACO GGGCCGGf AT CACGOGGGCA 

901 AGCJCOCCAC OOC5COAOTA CCAOGCOOTS OQCTMCC90 OCtCASCGA* 

531 TOTCTCGCA OOGAOCAATC STC9CATTOC AU CA U bW T A GCQACGGCAC 

601 tocacttaic fcq»ffaorr, avgacczact ea c c A carAQ tcccaaoAT 

651 UXOLCaU S C A8TCG9CCGG CTCCtACOG* OCCGCCACAC LU1CTIICTC 

701 CAACCCCCAC OCGGT9TCA SCAA6CTTCC GAXtzrACCTG AQCATOG05G 
751 TTOCCflOQCT CGGCCTVL.TU GCGTATCT90 CC AO C 



■TIM— L»ft«t*t 741 

1 TCGTRGGCCG CTTCCrcCTO BOtOC A CAQ C OCCCOCATXQ CCCCOAVOXA 
51 TKACfiCAfiC ATGGTGCGlC GCCGCCCCCC CGCCACGCCG TCOTCGGCG1 
101 CCTOOTOaCT OTTCCftCCCA AACCCAACB C CGAGGCTGAC CCGGCCCCCC 
151 QMCACCICCT CCAJU37TOCC AAXACTTTTC OCCACCCPCA TU UiWUJW 




: c cewG c aec 

351 TGACC6QGKX AlGGQtOG* tCCGGCACGT AGAACCTCTC GAACCCG7GG 

401 TCCTC6QCAA GTTTCGCttGC TCOC6 CC OOO GAOCTCOCCC GGTCQCTCSI 
461 
501 

551 ACTCSJCCSC GCCCGCCGCC CCCACAGGTC GGTCOCCCCG BC ACBBBC BG 

601 COSAMCOT9C 80*008188 GnnxCQRlC OCOtCOCAAC 9CAA8AXCTC 
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€51 GMCGTCm TCMIGQCGQ C6CGCCTGG* tBKOOCfft UU U M X IK M 
701 ATOCOSOOTC GCTCTkGOGTC TTOUUXCWC YCGMSCUX * 



M. mimimm m>#> 748 o*au*ry 10, 2001 10(09 Typ*; M Ctecfci 6«7 
U3, 04 



L 

$1 CTOCOCCJtOC XTCCfOCCCC QO CO OGOC C a OQGCACGCTB TOClCQGCCfc 

10 L U THV rUU» r 6TTCCMCO6 AMXCQCOC COkC»CTt3*C CCGXCCOCO& 

1S1 CJtOUatfGCf CC1GGGTG0C GMGCTTTTC GCOLXCTGA TCOCCTCCTC 

701 OTCOacWOC AOCGCOMCS CCSTC8KCM tCGCACOCOC 0*CCt«*CCC 

851 CCOCGCCOC GCCCAGftCfQ KOOOQBt 0O6G6VQCQ CWGTWCGO 

J01 rCCTCC CC C* CCGMtCBTC CCCCCrCCTO OCMCQG0C0 CTTCGCCSM 
351 
♦01 
491 

sol tstqgwjCax ac e eooo cc g ctacarccac caxaGacaa gcc£Etc»c* 

551 COATCOCTCC TGGVCGGGOC TWOCOCCOCC TCOCTOCCOC GCWXCOC1C 

501 GHCS7CC0C TASCGTWTT WTCSGTCGC CCCTMCOOi MC9C0QOCA 

651 CCCCCT G0 C6 TttCCGfcCCC CCSJWCtttC CACACACGGC ClCSCMWC 

Tot nOCWSTGXeC TOOOQCCCO*. CtttGOTCTM 3*aaCHCKQ 1*CCJ*CA 




«. «XQl9^ t^nytii. 713 

1 GtGOGGCCOC COCCGGCCGC «CCCCGT» TOCOSACCT CGTCGGTWT 

si oopeccaoo coo ccccq cocxaccea c e topccs a c *i»»»tcca 

ioi acerfxaua ocxmoocc most6Kto9 omcmocic enccoGcnec 

151 OCCXCCGCGG TQB&CA&GC& GiCCCGAftftC OTCACC<KQG OOGOOCACC 

201 CAMCTCACC CAC0OGTOC* GCGTGOCCAT CtlOSCCTCA TOCCttaOC* 

251 ACCCCTCACT CCTAGTGGGH TCCGOGCCr OCDGCnSMT C0GGKT6T56 

301 CTOTCCTCftC CCACCnOUk CCTCTGAAJU CCCTGCTCCT CCGCCMCTT 

351 TOCCCCCOCC OCC0OO6CJU TGCCGC«*TC QCKKTOM* MTIOMCC 

401 CGTlATCCAt GCACCOULtT AQAACCTOTT CTfcCCTCCC* TGRGCAAGCG 

451 OeCCGSIGOO CCCXCCACC& O0TCCOCCCC OCCCCJUCCJtfl CICUCCTCC 

501 CCCAG0GTGG rtGMCSAGP eSCOCJUCPSS AMGCMCC6 GaMZTWUC* 

551 oomoooo TcicctJiCTC caffwiur cccggxhmc cgcctocgca 

601 PPWCOCOQC Ctt CT Cq r» CC QPC PP CCCT C TCCT«9TS9tC OCTCAflfcOC* 

Esi a scnccocT gibcrcjugc atcooggtoo cceccctcgg cctocccccg 

701 TJkTCTCGCCH GC 
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U&gtbt 602 



L 



CCTOCXCRG 



ccraaauc 



CCTCCACCUL 



T7OC0GCSOC 



wrecroceoc 



QBO0K8G6Q 



101 



ccTCCTOccr crrocMcoo 



ccMDocraic occGCcerac 



151 G WMM m COCCOTCGC ttSQCTTTTC Q CCMC QtGH TCOGHTCMtl 

20) CTCSJCCCGC ASCGOCKCa CCC7GGCAX0 CCGGWCCCC G*CGTCACCG 

2 SI CCOMOCTGC TCCCAGOCTC ACCCADGGG1 CCMOOTOCO CATATAGCOC 

301 TCCTCGMCA GCSWWC9XC iCCCCTCCTC GGHTGGGCGG CCfM W W 

oco co aw o TCcarcTow cccocaccm AJACoiccca mcccciqcc 
40X mawouw tctoscgscc gcqgccgqqo rcugccace acGcrasfc 

451 JOCNXACM. GTCOCTW3TG CATGCACCGA WttOWGt 8RCC&CCTS 

501 CGCceascM accaccarcc AafcarTMtr oroocoaoca cowt co et c 
951 CGOCAQCGGC HCCCSMICCt GC6CACC6? CQ1KMCG& WCGC5TCGC 
tOl PPOOMJC MTE- ccWOCCfcC* QCACCA09CC rftBfTCTflC 1 CC 1IW CKS0 C 

101 GTC*CACCCT OGT TC SCCCA COCCffllMMl Q6T QfY » fin > AGCTAC0G19 
751 GTACCTGAAC AXCQCGGtOO OtOTQCTOOS CXTGOCTCCS TftCTTCGOCA 

801 cc 

Ibe umlerltned nucleotide is tfaougbt saopecttd to bm aaed fox Oirc«reati«tijag 
*- tuberculosis f ran M- bovis. 

1 TCATXOCAGG CCTCCTCTTO CGTCCACAIU: GCC CttCA l CG CCICGftOGTH 

51 RCGCGCH0C &TOGTC0G0C OGCGVCCGGB TQGCAGACCA TGATCGACSA 

101 OCTOGVCOGV OTTCCACCOO MCCCOCCC C CSH COCT 810 CCC S CCC TCC 

151 GKCJMATCZ&T C O GC STCO C M ttCClTftC TCOGftXCAXO 

201 CrCOUCQQBC MCKfr i fTn CBDTGaCXflS QDGGWCCOC QkOOTClCCG 

251 CCSHTGCTGC TCCCftGGCTC hCOCACOOOT CCMOQTOCG CXTATfcOCGd 

301 TCQTCCQSCA GOGAAGCGTC AOOOCgC O tC QfllTBCOCCG CCT60CCCTT 

351 OMeOOQKTO T WCW W ff VUCQTGCCA. A*5CCC*CCC 

401 TTTCASQU6 TCT9QCGGCC Q0G0COIS0OG TC&XUCGGCG CTCOCTtGfG 

431 w»CJ>cc*ciui ovcccnsre catocaccg*. *rr*cxACC* craccfcccrc 

301 O O 0C BCB CM COGOQCGTOC AOTCGTTWer GTCOCCMSCa CP P CTO 0 CTC 
J51 CGGC&OCGGC ACCCGAJUDGT GCGCTAGCGT QGTTGATCGA ATC6CGTCOC 
601 OQCCWCAOj GCCTOQCACT GC*CC*CT 
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1 CTTCaCCOC COCGftSdMI CQCOSCOMf JM 3 UU3 CT OCO MdOCOCC 

5i MTCCCCeCS AGACOCCCGC OSCCWGGTGC CCZ&OCOT09 AKWTCWUET 

101 CGCOTCCCAX CUXTU^CT CfcCJUCTCAC QGC9RVUF6 GMCOGtCOV 

191 coomcarco cccQ Omcco Gcocccxaoa cmmmboqv cc o woc ii B 

201 MO C CCCOCfc aCGGCACTC* tOdCACCAO AMCCtfGftC GWCTCCCCC 

251 0Q9MOCCCB GMftXCUCC CQCGCMTCC CCCGGTTCCT MGCCCCCtC 

301 CCCAC*CtCC TTCSCCAAAT CCSATGfcCGG CCCCACCAAfi CtOCXOCfOT 

351 A.TCTCAccai oooagie an o ficco c cocc l occo c o o t* cct occ cjv ct 



881 

Tttm umWclXaKl nucKrotldo ia tbovght S*ap«ctc4 to bo uMd Cor <tl**ex*otiat.ia<> 
W. avion froa it. paritubercolool*. 

1 

31 TTOOCCCBOC J 

ioi CTTcevcoer crrccAocco aaoccsiocc csacocrokc cc cg pcqccg 

151 O*CM>«0T CKAOTOTGOC AATACTTTTC GCCftGCGTQA ICCQSTCGVG 
2 OX TTtiijAjPCtiOC 1MQG0CHCCQ CQGTQffl^PfcC CCt?CACCCGC GKGGXQIGGG 
OXCJhCOCCGC QCCC3kGJbCftG fcO^CEOCtf^T OGAGGCTGGG CKTGXAGOQQ 

ioi rccr c cpo c* oeGncccete occ oare ar c o c crcoo cc a octoccoctt 

351 GATCOGttltA TGCGT9TGTT CCGGCACGTA GMG6TC6CA MCCCOTGGT 
401 COTCOOCAJH3 Ctt CCCB OCC CC M COPB W GTOOCtOCTO 
131 WUtftGCACAA GCCCGTXATC CATGCJWGTGA ATSkQAACGT OTTCTJkCCTC 

soi wwccccju ccictcosca eicccuccot c gr ta rtgrr cctcc*crcc 

931 CMQCCCOCO GGCfcASCCM. TGOCGftCOOC JH CUWXCI C GCACGTCCQC 
601 
Cftl 

701 ftGCMCASCA 0GMSCCATS& CCTfcCTCTCC CGOC5CCCCC GGUATCCAC 

75) CGCCCCftSTC TCCCCGCWX T&TQC&QCCC CCACJLCOkTC TTTCOCCJUtt 

591 GftCGMXaCQ 0CM6MCM KTCCCGCTC TACCrOMC* tCOCCOTtSW 

811 CGCCCT096T TTO0CG00CT JLCCTOCT«A. T 




H. jpdratmwtntlort » length: 707 

1 TCCEfcCCfCC tTVCCTCOTC C0KCXCJU3C GCCCSCJUKG cnrocMSGix 

91 TTCOCGCftGC AXGCTQCG9C QCGCACGCCff TGGTOOSCSH 

101 SHCQfGEGX GnCCMOOB XIO C COCOC GB0QCTOC C0P00CCCO8 

151 GAOOXTOOT CAfcOOSroOC AATACTTTTC QCCAOCCTTUS TCOOOTCOT9 

201 ITCGftCCGBC M GCOCM C B CGGTOGACAO 0C6CRCO0CC GAGGTG&0G8 

2Si ocu/xo ce c eccocacre accc*cccct ccapgcwcc cmczuooo 
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3D] TCSICOCSCA GCWCGOGTC GCUiWW I C U itf l U CUtUt CCTCCCfiCTT 

ssi CMcowm g gcwcfa tt cccoatCBM auwcrocc* jucccctcc* 

401 OOTCCCCMO CTTOBCOO0C GGHSCOSGAG AQAT0CCAC6 6TC0CTG6TO 
451 OOCCOTfcMC CkTQCNSTU ftmOUCO* CTTCTAOCTC 

901 wgc ox cM octcrrooiaR nCOBMOW ctcoccoo c ooTcoxcrac 

S51 OMGOCCQCe GGCAAGCCJ* WCOC ft COB C tQCCOCC flTC CCACGTGCOC 
£01 WTCCACCOT gfCOCTOCCC CX39WXCQ CCTCCAAGC& 

631 CGPC6FCGC3 TCGCMCCOT GGCOCCCGCT CGQCACTM1 AGGC&GTGGfc 



V. wrlmi L*ogth: 696 

1 TOCfACCOCO CttCClOCTB CCWJCl£»OT COCCCCCJUC OCCtCGUCGV 

31 ATXWWOU CJLTCGTO033 DUCCGTCCC© (7ZGGMCGCC ATOCTCGGOO 

101 4OTTCCTOCG 96TTCCU0C OUOOCOCB COgMgCTO CCCCTCCCflr 

131 CGACJIGJLMA rCCASCCTOO OU.TOCTCTT WCOPBIgg MOSCBTCWT 

201 CCTCGftCOGO CMCCOttCC OCAOTCGfcCA GOCGTftCCCG CSAQGTCACC 

»1 COOSAXCOCO CCCCQJUCT CXCCCJM3GGO TCCACOD1CC GCftSfcZMOO 

301 ATOTCeCtt JWCBWGM T Q5C0CC1C8T M8MG>003 QCTTCTCSCt 

351 ramecu fctoQcrorec TC*MC*cer wajujcwrc juacccekc 

401 rCOTCMGOA OTCTCQOCOC CCCOOCCQG* OQraSTOOCCT OOTC9CTOOT 

451 OMMOCACfc MCCCWXCT CCMMCMSt MSMMCflft GT TC CT C CT C 

SOI CGCCGGGCAA OCOCCCOCCO COCCAATCG6 CTCOOCOOU TMACGGMO 

551 tGATCGCGCT GCTCMCCCG OGQCftCCTOC CCGCGGCOCS iCOCOCBMk 

901 CCtQ Cq C O O CCTQCtTCrC CGMSCOCe* CCOCOWIOC AXOCCTCCCA 

651 mocacocc GGcoccscqa coococgam gtjlac* 



Onfocllntd i t*qu«ac« uarlittoo *iUd.n Mwcd attUM of H. ulaoraas. 
nucleotide* 45 <ttsdos«4 are thoaa «felca an tbe cost frequently found 

i rccracqooo cw c ct c c tq ccaccjucjtfc occcocwca ccttogoto 

51 rroCGOUC MCOTCCGOC OCCCrCCCOO fCCMCOCCX T CC T CGC C 64 

ioi cncorcccr gttocmccc nuxcouccc ccuocrmc cccvccocca 

*31 O&CMAtGlur CC80CWTBGC MWQCTCTXO OCOMMOTTUk TCCGGTCEIG 

201 cfcsic&SGC wyco M flCfi casreouac ccctxcccgc gmgiococ 

251 CCGWGDCOC OCCGftAAClC ACOCAQGGGT OCJOCCtOCO CftHtt&ftCG* 
301 rCGTCCSCM G0GWSGAMC GCCCGTCGTT GGWMSCSG C TT CTCW tt 

asi curxxxcatx re o octcc f cAGGCftcftx* GAascrem jta fl ocgr s or 
401 ccTcaoccMs ictcqccgcc g ecocaga B cgmqcccoo gtcgctggto 

451 KkMGC&Chk GCCOttWTC aQICUM RXGUUXM tJCM M BCTCC 
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901 0CCGGCCM6 09CCCCCCQC QCCMTGSBC YTCGCSCQk? CGNC6BM2B2 

fioi crococwgc bn^uway «*icosctc ccagcauxji mcqtoqcm 

651 rOOflCAOCO OCOCCOCCAC GQCOCGCMG TMCA 



wx*m Ivngtkt 72ft 

l rommrcc ccttowtct tctctdcat* wocciGCftt T CCTraa gg 

51 CA¥tCCrAO> OCATCCTCCC OC GO CCCCC C OttCeClfllt CCTGATCCCT 



151 

351 ACCOGOtZGf CGCCCCOttA CTTUCCCAW MSTCATAfiGV ACGOWCGCA 

301 TkfWCSCTC CTCkCTCObC AOKAtftCTC MCCCHUkCt *SCt*CTGGG 

331 SICXOSXBi ClkJJOGCST* T098TCTGTT DQOQCACATA GMCTTQ6G9 

401 fcia pca rfioe TCTnrfiraifl cirtacroct occgcooogo foisoococo 

451 WOy fT UU 'JT AA&A0COC5* TOCCGMCCC CUfUCMn M7TMMCQ 

501 TOTTCOkCCr GCGACCGCCX IfiC CCFCSW CCGUGUTT CGCCGTOCM 




1 

51 YQSACCG&ftX 07TQTTGTCA COGZkOCOGOT C0CM0V6T0 tTOGMSTGC 

101 ACCKWCUW TGTCG&TCCG CXTACTTCGC CGCTTCAWG GTCGTCtGTC 

151 CCACCOCCCC ACTCGTGCVC TCTCACTTtC OCX&tOOSC MATOCGCCV 

201 CTXCCASTCS CTCCCGTTHO CGAACE7TKTC GCGC9TTSTA (7TGGQJU39CS 

251 TfcCCAGOOTC QCOOA J JmCC GOOKJOCTCfc OSaOSOCtCT GCCCTCOTTC 
301 

401 

*»i ccmaviuaaA ttagacagqg caacmcjit* ttcogatcqt ccMbcrrrrs 
501 
531 

601 GCTMCSGQ3 CCGASMC 



419 



I CTTCTACCTC CflGTCAGCAA. GCTQCCOCCG CQGCGGCACG GiTCOGOCTC 

101 TCG&TCGCGT CGCAACGCM CCflCCCSSO CBBCftXTOST GGMCGGCQC 

isi ccccecxccc a o o cacc o c ocqtmctc tco coccc cc A&ACGc*c?r 

201 CMOGGCfcCTC CAAOCMlCA 



1 g f TCCT OT T C C OCeB CC MC qOBBSBB I CC rT VAtWiCI UruMUL CXC 
51 fcCCCACTCro C CO GCMOIC cgciagcgtc GX1GGTOGM GCOCGCCSCA 
101 OCGCCCXCCA GCOCCCTOOC AOUGCACA 

*. «aM*0*3» bn«tht US 

1 GRCTXOCTT GGTCGCOUG OBBCSCgGS* AC33CCCCGG CUCCSOCICC 
SI CC flM B g CCC CTfcGCCfOCT TC7TCSAATC GCCTCQGLAC GC&ASCOGGG 
101 ttSfcCCCTOOk MAfcCA 
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mnu7uv:mpb 

J*f9CJO*JH mf*> 

— Maapb 



KANSAS!: 225 pb 



MLS: 238 1* 



A*U*/MftA7bB. : 267 pt> 
CI£L0*ME:3SSpb 
•CBOFVLACGtM : 2»p* 



:2BSpb 



2»pt> 



Homologous hyt*«u«tk>nb^^ 



179 pb 



NNimUMIllMllimiMJUUT 



Dotation within o*ch of 
m* iS24>p wnpftcon from M. oooftoita* mod the 178-bp tmpficon from ML 



30 pto 



1Up*> 



Q 



-0 



□ m i. Jin mi ii i iriii 



0 



w p mnH— of nfcMw 
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n^^Mjjw^ of^^^Btte wry* tmptScora on a 

a) Untebeted ampffiod 0 NA segments specific tor various mycobacteria species wars ftst 
transferrad on nyten membmne (M takotmttosto (TO), M. evAm? (AV), ML auto*/ (02), AC 
tarasf (KAX M. xenqpjpog. ML aftntoaCS) w*Ml ma*ncansa(ML». 

b) DlgoxtearirvJabeted ampicons ftwn AC Mwcutosft (TB*), Ml aWUm CA\T)» K sum 
(S2*), «. taraaa? (KA*), A*, xonopi (XE*) and ML afrnfo* (SH hybrfdtead on ft» nylon 
tnemonmaSpedltedif!^^ 



TB* 



AV 



KA* 



SI* 




RQun>7. EwmpteofWccWpa 



tpadBcaBy ML 



Control of fixation 



Control of hybridization 
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Ptgwt S. Abgnment of ww t) Mycobacterial ua-pM 



x »o 

(aycAV21| tcgtag.ctg gcttcctcgt cggtccacag .cgcccgjca*: ogcttccagg cattcgcgca 

(aycfffZtl tcgtag.ctg gcttcetegt cggtocacag .cgcccgcat ogc ttc cagg tattegcgca 

[oyrtCUJ) ccgtag.gcc gctt cctcct ggg t o caca g .cgcccgoat tgcctccatg Uttcacgoa 

[nyoaXttf tcgtat.tgg set bet tec* gcgtoeacag . og cco gftj*fc ggcttocagg ttactagogca 

(•yCTB211 tCAtag.cag gcctcctctt 0nCBCM« acgcccgcat cgccrcc^agg tattegcgca 

(aycBOZX) tcatag.cig gcctcctctt gcgtccaca. acccccgcat cgcctcgayg tattegcgca 

(ayeftttll tcgtag.gog cettccteet gcgtccaeag tcgcccqcit c gcc tc gaoo tattcacgea 

(ttyOSUf) tcgtag.< 

laycQXSl) gtg.. 

(aycXttl) gtg. 

fayccui) atg., 

Ja^ycSiai) gtg eggegg ego. 

\mycX£2X) toatataaeg *ctrtc*ttct tgtgtccAt* atgcotgc** t g ottoga gg eattcgttoa 

tayciwij at 

JnycXBIl) gt 



CI 120 

{Kyc&vm geacggtgcg gogccggccc yt u gywe ge egt-gtogge jajttttc — -gttccago 

|oycPT2S} gcatggtgcg gogcoggCCC gcoggoa c gjc egt-gtegge gagtt—gee- — <3t-tccagc 

(nycKUD gcatggtgcg Bcogcgcecg geeggoaego egt-gtegge gagct-gta gtfcecago 

{ uycfl L2 L } gcatggtocg eeggegegee ggcggeacgt tgt-g,tcgge e»gtt-gto- — gttecaac 

<nycTO21 J gcatggtgcg goggegtccg ggtggcacaa ett'ttCQM 9.19c t~gto- ~-gctccage 

tnycsozi} gcatggtgcg gcggcgtccg ggtggcacac c«t-*tog*c gagct-gte- — gtcco»gc 

|eycKft2i) acatcgtgcg gcgcc gt o cg ggtggaacgc cat-gtoggc gagtt-gtc- — gttccaac 

<oycSi2S) acatcgtgcg gegccgtecg ggtggaacgo cat-gtegge g*g*t-gtc- — gttccaac 

(nycotJx) gtoggegagt tcgtgcgcce ggeggeaege cat-grteggc gagtt-gtc gttccagc 

-tuycKAM) ...gco ggegge a ege cat-gtcage gagtt-gtc- —gttccagc 

<c>c003l l ,».. ccg gccagcacgt tafe-gteggo gegct-gtc gtt«c*go 

(nycsx3i j ccy g e eg g gaego egt-atcage gagct-gtc- — atxecage 

{nycL*2l } ccatggtgcg gcgecgcccg gatggeacat egt-atcggt gagct-gtt- — cttccaac 

{jay emit I tctac. , 

{SrrcXMlJ fccaaeo i 

Coaae*da» — • — • — o «c — o at 

121 180 

tuycfttflll -gaaec-gao gecgaggctg aocoggc cgc egga ca gat g gtcaagggtg g-aacacttt 

(nycmsr -gaacc-gac gecgaggctg acccggcofc oggacegatg gtcaagggtg g-**t*cttt 

{mrcXUS) -aaacc-aac gecgaggctg accc gg ccgc cgo«e»ggtg gtcuaggtg g-aot«cttt 

{■ycai^il -ganw-gac geocatxetv *cccgtccqc eggacagetg gtoc*gggtg g^gatgettt 

(csrcTt21| *gaace-gae eecgacgetg cocoggocgt gogacaaatg atocagegtc ff-*atgcttt 

{aycattl} -gaaee-gao aoogaegceg acoogy gt * gogaoa a a tr g atocugegte g*aafc«ettt 

(QcyctlX22| *yiu,*cac gecgaggctg atxo g ^ccgc oggacagatg atceagogtg g— »«tfctot 

fxtqrcm^S) -gaaoc-cac gecgaggctg aecootccgo e g gaca g acg aiocagcgrg g-aacgccct 

(ttyoGX3ir -gaate-gac gcogaogctg aocoggcccc eggata.gtg gtoeagegtg g-aatgettt 

(cycK*31) -g«atc-o»c gcogtrgctg acccgccccc eggataggtg gtoeagegtg g-tatgeett 

taycCOSl) -gaaee-gac gecgaggcta actcgcccge eggaaaggtg atoc*gcgtg g-gatgettt 

t«qrc3Ul| -gaago-gse gecgaggctg aoeeggctge eggaoagatg atocagegtg g-aatgctfct 

Otycuovi -gaacc-gac gccgaagtcc actcactcgc eggacaaate atccaggttg a-aatactkt 

(«jrcm«> -cgtct-gcc ggagggcege egggggcetc gecg e-caagacag 

(msrcxsll) -gatga-ac^i ccaotcgccg coagaccoco gecg c-aggtgege 

101 240 

(xvc*WU -c — c&gegt gatc-gg— g t-ttcgaecg gcagggficac cgcggtggao agccgcaccc 
-e~<-eagegt gatc-gg — g t-ttegaceg gcagggccac cgcggtggac •geegtacee 

(nydCU2x) -c— cagegt gato-gg — g t-ctcgaegg gcagcgccac cgeggtagae «gccgcaccc 

(nyc3I2fi) -c — eagegt gate-gg— g t-otogaegg goagegagao cgcggtggao agjtcgcaoce 

(s^rcTD21) -c — cagegt gatc-ga — a t-ctcgaccg gcagcgocac cgtfg g t gg c a agcoggatee 

(ovcBPatl -c— cagegt oato-ga— a t-otcgaccg gcagcgccac ogoggtggca *gccggatcc 
-g— cagggt oato-gg— a t-ctcgaegg gcagcgccac cocagtcgac agccgtaocc 

1nycUL2B} -g — oag^gt gnto-gg— a t-ctcgaogg gcagcgccac cgcagtcgac agccgcaccc 

\ vfywJMttt ""g*"*cagcgt gato" gv ** a t*ctccaco> gcagcg c a a c cgcggttgae ageetgactc 

jnyc^Wl} -g — cagegt gatc-gg— a t-cccgaceg geaaegcaao cgctgttgao •gteggaceo 

InycGOJl) -c — caaggt gatc-gg— a t-ctcg«ccg gcaacgcgac tgccgtcgac agccgcaccc 

joycatU} -g— cagegt gate-ga — a t>ctcgaacg gcagcgccac ogcggtogac aaccggaccc 

lny«IX2a» " o — tagtgt gatt-gg-^a t-tcag*ogg gcago g aa ao caccatgaac agtegtagee 

lpycia*ef -g — g.g^gc cacc*gt — c c-cacgtgcg etagegt 

IbvcXKII) -a—gtggat ggtc-aa — g ctcgcaacg cctgccc , 

t-oc re- 
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241 300 

(oyoKV21) .909*99x9*. 0994*0*970 09 09 0009* 0*9*000*09 991*0*9991 0(090* 

(i|yi£T2fl) .909*09190 C99 roc*9 9° 09O90C©*9* Ct9*coc*C9 99100*4991 • » » • »909O* 

(nycKLZS) . 90 9x 0 9100 099090*090 09 09 0 00 *99 c xc * occ*C9 99XC HC C9X • . ». .9790* 

lovoSStt) fcg cocc tff* co tftf ttui o g a wycc igi Cl Q *.C C C* C9 90t 00*9091 9090* 

(atycTQJil | . 909*09X0* 0 090 00*190 fcoctcc c J 9 9 cXOOCCOCQ QytLUJUml • • • * • QCQC* 

|*yoS03ft| .9*9*0910* 0090 09 * t9o tgotaO**99 0X0*000*09 99tOO**c9l 909c* 

(aydfftfS} .909*99x09 009009*190 0 9 0900 0 *** cxc*ccc*99 99Wc*9°B* 9^?°* 

{uycUL2i } .909*99x0* oc q c og itgc 0909 000 *** c WMW Iti 99x00*5091 ••*» -9 090 a 

toyCGnS*} .999*99l90 COpCtQMQC C9C*cOO**9 CtC O CCC XCQ 9VtCC*99fft »»>»» 9J C9C O 

{■ycJOVJD ,99»B99t9* 0090X9*090 0909000*** cXc*0CC*09 9g trc*90 J t 909c* 

toycOOOlt .909*09*00 0*90*0*090 0909000*99 010*000*99 o«tcc*999t 9090a 

(oycSIJlf .9*9*0910* ccgcggcogc cocacccu* ctcacco*o9 99x00*9091 9090* 

(oycuttt) tgcc9»Ut* *eco9c«tg« 0909000*00 ctt«ce»l9 *9lo*fc*99t 1090*1090* 

<«yoXtf42> 

^r^»4ii ...>...^., — — '""_"",* 

301 360 

lcycXV21> totA9C09tc sxcooec**? c«*. 0909*0 ocogalaolc 999tgcgc9fl ocxcccocll 

(T&cVttl) t9t»9099to gt 09990. *9 09*. 0909x0 occggtygrtc 9991909099 cct cccocr t 

(cq^cXL2B) tai*9099fco gtcc99c**f 09*. 090900 *c cc o tofftc 99*19990°* cctC9C9Ctt 

l*yc8X2»j tgcagcogrc 9x09990.*? eco.tceoxc 90009x0919 99*t9ffffoog 00x090901 t 

t*ycYB2l) 101*9099X0 9t 00990*49 09***909lc *ccc9tc9tc 99*1999009 0019909011 

(BycBG2I> tat*9C99tO 9tCO09C.*9 CgJ . A q cg tc acCOqCCgtC 99*t909«C9 CCtoOOOOtt 

{oycMJttft} t*X**c9*tc 9X0999* .*g c9n.99kp.be geocotegtt 99»tQ*9C99 cltcfccoctt 
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The present Invention relates to a method for detecting noMubemkttfe Mycobacterium 
strains (HTM) in a sample, oamprtting: 

0) providing a eon-Utenauioela Mycobacterium spectes-speefflo upstream p34 gene 

region (u*-p34) nucteoBda probe, 
00 reacting said us-p34 nucteottie probe wBh sakJ sampte under conditions met allow for 
the selective formation of nucleotide duplexes between said u*-p34 nuctecttda probe 
and a corresponding non-tuberodoste Mycobacterium nucleic add tergal present h 
said sample, and, 

(IB) detecting any nucleotide duptexet containing said uai>34 nucleotide probe. 
Thep*eeeftfrmwrticmai» Mycobacterium 
strains In a sample, comprising: 

(?) providing et least two distinct rwr^ubercukxiis Mycc^rterium *pecto**pecrfic 

ua-p34 prtmara, 

00 reacting said us-p34 primers *rih sakl sample under conditions that atiow for 

the selective ampOTcatiofi of an ue-p34 sequence m a non^bercuioala 
Mycobacterium nuctelc add present in sad sample, and, 
(v) detecting the amplified product of step (I), 
The present invention further rotate* to new us-p34 sequences as well as probes and 
primers derived therefrom useful for the detection of mycobacteria, as wail as methods and 
diagnostic Kits based on the same. 



